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ay it pleaſs Your Grace, . 8 
H E Ginergl. Complaint 0 

want of Books of Fortifiza-; 
tion in our Engliſh Tongue, 
has- encouraged me to Tran: 


© To which 
1 was invited by. the. alf Univerſal pre 
plauſe it has received from the moſt com- 
petens Judges. Nothing could have em- 
 boldned me to the Preſumption of this Ad- 


dreſs, but the Good and Welfare of my 
tive Country, by propoſin ing your Grace 
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| * un, which ſeems to be the onh Means for 
| this «Kingdom to recover its Ancient Glory. 
1 doubt not, but that brave;Example which, 
' your Grace continually ſets tothe whole Na. 
1 tion, will inſpire the Men of Qual, ity. to 
come up to it, as near as poſſible © Which, 
if they bad always done, Vauban might, 
without any great Detriment to us, Fave 


X been gonfin” d to the Territories of bis Ma- 
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*. That your . Grace may ever projper,- 
4% receive the Honours due to ſo great 
Merits ; as it is the greateſt Good can 5 
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pute among the Curious, that it is Tranſlaz 
ted into ſeveral Languages, and the Abe 


tance it has met with has already ſold off 
two Impreſſions in our o-wͤi. It con- 
tains an exact and fufficient e 


of all the Terms that are neceſſary 

the Subject; and, in general, all edit is 
— - for the Theory and Practice 

of a good Soldier, dowii from a Gerieral to 4 


Private Centinel. a Fou have therein ex-. 


ibited the true Menſuration of Hei 801 


Lengths ; Planes , Solids, and Caen 2 125 


as alſo, the Science call'd The Tranſmutatic - 


on of Bodies 5 which is the Subject of the 
firſt Patt. the Second, are explain d. the 


Rules that 211 obſer vd by the French Engi . 


zeers at this day, in raiſing 2 theilt Works; I 
at ee fame time, afe erin: the d teren 


1 is 8 little e Trad. which was chiefly 

- defign'd by the Ingenious Author, 
for the Uſe and Benefit of young 
Glenn and others, addicted to the Stu- 
dy of this part of the Mathematicks, who. 
| have not leiſure, or opportunity to read - 

ver the vaſt Syſtems of Voluminous Wri- + 
ters, has deſervedly obtain'd ſo great a Re! 
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Sentiments of the French among themſelves, ůͤ 

as to this Matter; it is likewiſe ſhewn where- | | 
in their manner of Operation differs from | 
that of the Germans, and other Nations. | 
Laſtly, The moſt clear and accurate Method | 

of Fortification is plainly taught. 


The Word Geametry, is derived fromtne 
Greek, , & ue importing, to megſure 
the Earth; ſo that Geometry (with reſpec | 
to its Etymology, is only the Art of mea- | 
ſuring Land; yet in a larger, and more pro-; 
per Senſe, it is applied to all ſorts of Dimen- 


ſions. As for the Original of this Science, 
it is indeed very uncertain; and it is belie- 
ved by many, that the /Egyptians were the 
firſt Inventers thereof: For in regard that 
the River Nile does every Tear overflow the 
Country of Egypt; thoſe Inundations . | 
_ which generally overthrew. and confound- | 
ed all the Land-Marks, oblig d the dnhabi-. | 
tants to Invent certain Meaſures, by the | 
means whereof, they might be able to diſtin- 
guiſh, and adjuſt the Limits of their reſpe- 
- Ctive Grounds from thoſe of their Neigh- 
bours, when the Waters were withdrawn; 
And this Opinion is not altogether to be re- 
jected: eſpecially if we conſider that Moſes 
1s generally reputed to have lear'nd this Art, 
I among others, of them during His refidence 
in the /Zgyptian Court. However, ſince 
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chere were not very many Men who applied ' 1 
fthemſelves to the Study of good Literature 
in thoſe early Ages of the World; the 
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Mathematic lb, and Geometry in particular, ' ' ? 
were, as it were, lock d up within the Breaſts 
of ſome few Learned and Skilful Artiſts, un- 
til the Time of Thales, who firſt publickly 
ö profeſſed them in Greece; nevertheleſs the 
Grecians were not very. diligent in promo- 
ting and improving theſe Noble Sciences, 
and only taught them privately; rietther 
was there any one that undertook to ſhew 
the Uſefulneſs, and Neceflity of this kind 
of Learning, until Eucild wrote his Ele- 
ments ; which gave occafion to the Pub- 
liſhing of a gfeat Number of excellent Trea- 
tiſes on the Subject, that are now extant. - 1 
I To this Treatiſe you have Annex d an- 
ther of Military Orders, and the Art of ö 
Gunnery. So that taking the whole toge- 
| ther, Iam apt to think, there will be.ſcarce 
found a Book ſo Univerſal of the kind, and 
ſo neceſſary in the firſt place to all Military _B 
- | Perſons, of what Order or Rank foever, and f 
in the next, to all Gentlemien that are willing 
to underſtand what they may meet with, 
not only in reading of Modern Hiſtories, 
but very probably in moſt of the Gazetts of 
the approaching Summer. However we are 
willing to ſubmit the whole to the Imparti- 
al Cenſure of the Candid Reader. 
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1. Are muſt be taken, not to cut the |} 
kBlank Paper on which the Plates are 


wrought off; by reaſon that the Figures 
mulſt be ſo placed as to fold out of the Book. * 
8. There are Eight Figures which muſt 
be placed at the End of the Treatiſe of Geo- 
” metry, and are marked thus: Geom. Pl. 1, 
en eee 
3. The other Figures belong to the For- 


iſication, and Gunnery, and are to be 
plwKuVaced at the End of the Book, and ſet in 
. . or der as they are marked 3 A, B, C, D, E, . 
F. G H. I, K, L. M. N, O, P, Q R, 8, T 
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given 
KI. P male 4 2 
1 er four times bigger 
112 ei A P. | than the given one, &6. ibid. 
To * how Figures are made, XII. To make an Oual 9 
the following. Problems muſt XIII. To draw a Spiral Line ih. 
be examined 5 XIV. To divide 4 Circle inte 
PROBLEMS I. 7% dow; 4 360 equal parts ibid. 
Lise parallel to 4 given | XV. To make an en | 


Tine ibid. | Triangle : 
u. From the Point G, to draw XVI. To make a Triangle e a5 
MY paralle] fo a given Line | to agiven One ibid. A 
- ih: ibid. XVII. To divides Triangle? in- 4 
III. To raiſe a Perpendicular on | to ſeveral equal parts ibid. "2 
4 given Tine, from a given | XVII. To make. a Square. 11 E 
point _ ibid, | XIX. To make 4 Parallel- E 
nv. To raiſe a Perpendicular | gramm ibid. E 
at the end of 4 given Line | XX. To draw 4 Pentagon WF; *Y 
MB. „ _ Angles without a Cir- 2» 
V. From 4 given pojmd' 6, 0 "ii. J 
let fall a Perpendicular #pon | XXI. To make a right= = 
a given Line ibid. | _ lined Triangle equal to & +» 
VI. To divide à given Line-i in- | Circle given. ibi. 


to two equal parts ibid. XXII. To. find the Circumſ -H 
VII. 75 divide 4 Line AB in- | rence of aCircle, having ou 
to ſeveral equal parts 7 hy tbe Diameter: © iz 
VII. To deſcribe an Angle e- XIII. To make a, Square e- 
qual to an Angle given * qual to a given Circle wic. 
= S divide an Angle int 9 XXIV. To mate one Square e- 
1 ual parte ibid. | qualife two ibid. 
X. "To aw 4 Circle through XXV. To make 4 Square -. 
three given points AB C, or qual to a Parallelogram 61 
to find the Center of a given | NXVL. To make a Square ß] 


| Ciel a Fo TI 4 a Cycle! tree, or four times —_ 20 
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XXVII. To male an ila- 

teral Right Angled Square 

. equal to an Ob 


ligue Ang 


Fafaleliagram ABCD ib. 1 
XXVIII. To make a right An- 


led Square equal to pos 
Rhomb ABCD 


XXIX. To make an Bpitate. 


ral Right Angled Square e- 
qual to the Triangle ABC ib. 
XXX. To make à Parallelo- 
gram equal to a given Tri- 
angle 4BC + 18 

XXXI. To mate a Parallelo- 


gram ejual to 4 Tight Angled | 


Square ABCD ibid. 
XXXII. 75 ate a rigbi 
lined Moe equal to a * 


PROBLEMS I. To Wake an 
_ equilateral Tetyatdren'ibid. 
H. To make 4Cube ibid. 

To make a ee 


| Iv. T5 make 4 Cylinder 
V. To make a Cone ib. 
VI. To make a Triangular 
_ Priſm — 20] 
VII. To make an 08 46dro ib. 
| VIII. To make Dodecaëdron 
5 „ "3d. i 
IX. Tov habe, an „ Tcoſabdrbn 21 | 
X. To make à ſolid Rhomb 22 
XI. To make a folid Rhom- 
boid ib. 
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XII. Io mate a | Polyedron | 
" whoſe Baie ſhall be 4 Pen- 


" Fazon 23 
en AP: IV. - 
"Of Pyramids P24: 

To make à 


* FROBLEMS I. 
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Triangular Pyramid _ ibid. . 
II. 75. make a Pyramid with 
an equilateral Square for 

its Baſe ibid. 
III. 75 112 a Phramitl mt 
Baſe JA Patall:logram 25 
IV. To mate a Pyramid with 

an Equilateral Pentagon for 
its B,. © © ibid. 
v. To mhle # Pyramid, which 
ball bave an Equilateral 
Hexagon for a Buſe 26 
v. To make. a Pyramid _ 

4 Heptagon for its Baſe. ib 
VII. Io make à Pyramid with 
an Octagon for its Baſe 27 
VIII. To make a Pyramid with 

an Enneagon for its Baſe ib. 
IX. To make a Pyramid ym . 
4 Decagon for its Baſe 
Xx. To make. a Pyramid = t 


8|. an Endecagon for its Baſe ib. 


XI. To make 4 Pyamit with 
4 Dodecagon for its _ 2 9 
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CHAP. I. | 
F meaſuring of Heights 30 
O PROBLEMS I. To take 
the Vertical Height of any thing, 
when you can come to the bot- 
tom 31 
II. To meaſure « a Vertical 
| Height where you cannot 
come at tne bottom 2 | 
III. To meaſure a Perpendic: 
Height , where you come at 


_ the bottom, with the ſhadow __ 


of a Staff ibid. 
IV. To meaſure the Inclination 
of a Mountain 33 
V. To meaſure the Vertical 
Height of a Mountain 34 
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VI. To meaſure the Height of 
_ & Tower built upon a Rock ib. 
VII: To meaſure the depth of 
Of Meaſuring of Diſtances ib. 
PROBLEMS I. To meaſure the 
Diſtance of one place from 


© another, where they are both 
acceſſible ibid. 


II. To meaſure the diſtance of 
two places, whereof one is 
inacceſſible SR 

UI. To find the Diſtance of two 


places which are both inac- | 


ceſſible 37 
IV. Te meaſure the breadth of 
a River with a Staff 38 


v. To deſcribe a Figure taken | 


from the Field upon Paper 39 
VI. To deſcribe upon Pa- 
per a Figure taken from the 
Field, which is inacceſſible 
LEST 
BE TE Sow 
Of meaſuring of Plains 42 
PROBLEMS I To meaſure the 
Area of a right-angled Tri- 
angſe ABC ibid. 
II To meaſure the Area of an 
Oblique angled Triangle 
. | 
III. To meaſure the Area of 
an equilateral r'ght-angled 
Square ABCD 3 
IV. To meaſure the Area of a 
Parallelogram ABCD ibid. 
V. To find the Area of a Rhomb, 
ABCD | ibid 
VI. To find the Area of- a 
Rhomboid 480 D > 46 
YII. To find the Area of any 
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VIII. To find the Arts of any + | 


regular Polygon ibi 
IX. To find the Area of am ir- 
regular Polygon ABC DE 45 


X. To find the Area of a Cirche 


XI. To find the Area of an o- 


val Figure. 
XII. To meaſure the Surface of 
any Equilateral Pyramid 46 
XIII. To find the Convex Sur- 
11 of a right lined Cylin- 


ibid. 
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XIV. To find the Convex Surface 
Fa regular Cone 

XV. To meaſure the C 
Surface of 4 Globe 
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XVI. To find the Area of a 


Trapezium as ABCD ibid. 


XVII. To find the Area of the. 


Baſe of a round Tower, where 
Mu can only come at one part 
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PROBLEMS I. To find the Solis © 


dity of a parallelepiped ib. 


II. To find the Solidity of @ 
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Priſm 


Cylinder 


ramids and Cones 
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Globe. ibid. 


VI. To find the Solidity of a+ 


Tatraedrum - „ t 


'VI'. m find the Solidity of an 


unequilateral Quadrangle 
| "  --2DiQ. 


 Oftaedrum 


VIII. To find the Solidity of 4 
Dodecaedrum ibid. 


IX. To find out the Sol idity of 


an Jeoſacdrum 82 


ibi 
III. To find the Solidity of 4 
ibid. ; 3 


IV. To find the Solidity of Py- © ©. 
3 |V. To find the Solidity of 


1b'd . 
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x Rhomb, and Rhomboid | 
| ibid. 
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8 * Wal, Rampart, Curtin, &c. 


53 
1 c nA p. v. 
7 en Concave Bodies ib. 


. 2 4 Concave Pa- 


3 ay ep 2» 2d. 
'T find 2 The. Capacity of a ; 


a 1 54 
, . 1 the Capacity of Co- 
lum, Towers, „ and other | 
Pr iſms . 


ws 
CEA 
o *Y ” 
P 7 TY * 
4 * 
8 
— 


. 
7 5 
* 
V 
5 


FI. 
_.. 
FS 
* 1 


* 


3 
* 
3 
. 
-— 
Fas 


* 

2 
* 

be Ot 
* 


& x , To find the Capacity of any 
LY 9 2 Prramid 
1 .find the Capacity of a 
Cone 55 
= A 0 'To 2 the Cant 1 5 4 


2 er is cut 22 5 

To find the Capacity _ a 

rel whoſe Heads are ba | 
| 1d. 


3 


* 


- The Contents. 


| 


To. b find the Solidity | of a | 


OBLEM 75 1 n the | 


9 
A 


of a IX. To A the Capacity of 4 


Barrel whoſe Heads „ 
„e A P. VI. (59 
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linder into a Parallelepiped 
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H. To turn a Cone into a Fyra- 
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III. To turn 4 Parallelepiped 
into a Cylinder . 
IV. To turn a Pyramid into 4 
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Cone 58. | 

V. To turn 4 Priſm of acyl inder- 
into-a Pyramid or a Cone of 
the ſame height, or the con- 
trary ick. 


— 


ibid. VI. To make 4 Cube equal to 4 


Parallelepiped ibid. 
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5 8 an Introduction to our Subjekt, | at 
| ourfirſt entry, we ſhall begin with the 
BS Þ Definition of Geometry; and the of ea 2 


cation of thoſe Terms that are hereaf- 
4 ter to be made uſe of. - „ 
Ts Geometry is a Science which treats of Magnity 
Inuit is the principal part of the Mathematicks. 
| 1. Magnitude is a continued Quantity, which 


5 conkfts either in Lines or Angles, in Surfaces or 
BY Bodies.” 23 E ir 2 
3 2. A Tine is a length without 

Extremities are calle | Points, „„ 4 
* 35 28 Fa BH 3 | 8 3, A 


4. A Tine is right, crooked, or mixt: a right 
Line is that which, goes without turnings from 
one Point to another. A crooked Line is that 


which goes off from a right Line; by one or more 


turnings: and a mixt Line is that which is part 


right and part crooked. A 

F. A Surface is length with breadth; whoſe 
bounds are called Lines Wn 

6. Theſe Lines are either Parallel or Oblique. 


Parallel Lines are thoſe which are every where | 
equally diſtant from each other. Oblique Lines 
are thoſe which meeting at a Point make an Angle. 


7. It is called a right Angle when one of the 


Lines is perpendicular to the other. It is called an 
Oblique Angle when one of the Lines is — 2M 
di lined 


pendicular tothe other.. Tt 1s called a right-Iy 
Angle when it is made up of two right Lines. It 
is called a Curve-lined Angle, when it is made 


up of two crooked Lines. It is called a mixt 


Angle when one of the Lines is right, and the 


other curve. It is called an acute Angle when it 


is leſs than a right one. And it is called an ob- 
tuſe Angle, when it is greater than a 2 Angle. 
8. A Figure is a Magnitude bounded by one 


plain, ſome ſolid. 


or more Lines and Surfaces, whereof ſome are 


Circamference; the middle Point whereof is cal- 
led the Center, from which all right Linesdrawn 
to the Circumference are equal. 


9. A Circle is a plain Figure bounded 1 


10. A Diameter is a Tight Line, which goes 
through the Center, and touches the Circumfe - 


2 


CY 


2 4 New Treatiſe of Geometry. . "ED 
3. A Point is ſomething which cannot be di- 


* 


|  » * df'New Treatiſe of Geometry, 3 1 
11. A'Semi-Circle is the half of an Entire Cir- 3 
12. An Oval is a plain Figure bounded by its 
own Circumterence, within which no Point can 
de taken from which all right Lanes drawn'to the 
in n 
13. A Triangle may be confidered either with 
reſpect tq; its Sides, or its Angles: in refpe& to 
its Sides, it is either an Equilateral, which has 
three equal Sides: or an Iſoſceles, which has two 
Sides only equal: whoſe third is called the Baſe: 
or a Scalene, which has three unequal files : in 
_ reſpe& of its Angles, it is either right-angled, 
which has one right Angle: or acute-angled, 
which has three acute Angles: or obtuſe-angled, 
which has one obtufe and two acute Angles. One 
of the Lines in a right-angled Triangle is called 
the Baſe : the ſecond the Repeat ul : and the 
third the Hypothenuſal. 0 
14. A Quadvrilateral figure is that which has 
four ſides and four angles: and it is either Equila- 
teral, which has four equa fides, or inèquilateral, 
whoſe ſides are unequal — "|" - So 
15. An Eguilateral Quadrilateral figure has 
either right angles as a Square, or oblique angles 
E (( 
156. An Hiequilaterał Quadrilateral figure is ei- 
ther a Rect- angle or Right- angled Parelelogram, 
which has its oppoſite ſides Parallel and Conſe- 
quently Equal, and its Angles right, or a Rhom- 
boides which has its 2 ſides Equal and Pa- 
rallel; all other Quadrilateral figures are called 


* 


oes Trapezium's. * „ 
e- 17. A Tetraedrom is a ſolid Figure, or a Body 
. which is bounded by four equal Triangles. 


B 2  - 18, A Brand, 
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F- 4 4 New Treatiſe of Geometry, .. | 
18. A Pyramid, is a Body bounded by ſeveral | 
TERS, which making one Surface for a Baſe, 3 


— Cn» = 
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meet in one Point. 


qual and parallel each to other. 


20. A Parallelepiped is àæ Body bounded by ſix 
Parallelograms, - whereof the two. oppoſite Sins 
are always equal and parallel. 

21. A ſolid Trapezium, or Trapesoidal ſolid is 
a Body bounded by plain Surfaces, which form 
neither a Priſm, nor a Parallelepiped. 
22. A Cone is a Body made by the turning of 

aright-angled Triangle round a Circle, the angular 

Point of the right angle being fixed in the Center. 


23. A Cylinder is a Body made by the turning 


_ wf aright-angled Parallelogram round one of its 
' ſides, till it end where it began. 


24. A Cube i is a Body bounded by ff i x equal 
Squares. 


25. An Octacdron is a Body bounded by eight 


equal and-equilateral Triangles. . 
2286. A Dedecaedron is a Body bounded by 


twelve equal and equilateral Pentagons. 


2297. An Laſacdron is a Body bounded by twenty 4 
equal and equilateral Triangles. + — 
228. A Triangular Priſm is a Body bounded by 


three right-angled Parallelggrams, having two 


Triangles for its Baſes. 
2209. A ſolid Rhomb is a Body bounded by ſix 
equilateral Obli 2 Squares. 
| hombeid is a Body bounded by 


3o. A ſolid 
four Obliqu e-angled Parallelograms, having two 


. 1 oa N Squares for their Baſes. 


CHAP, 
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19. A Priſm 1s. a Body 88 two Baſes, «. 


* þ» nd > _ 
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Centres at an Equal diſtance draw 
. you br 


terſect each other at at D. 
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T * hom Figures are ds: the following 


"Probl eme way be ex amined. 


PROBLEMS, RE 
. 1. Age «Line penal a given Liu, 5 75 


M 


Ark upon the given Line any 2's =, | .} 
AB where you pleaſe, and from = | 


EF, in drawing a =__ Ln ww 
your Parallel. 


II. From the Print EF to 7 a pk to a given. 


Line Hl, an W 


* 


i Bag an Arch. from the Point 6 TY 
touches > given Line on 
˖ 


27 With the diſtance. GK drs draw another: Arch 


upon the given Line MN. 


2. The Line drawn by G N | ſhall be wl 


to the wen Line HI. 51 6; 
UI. Ta rai Perpendicular on a given Lin —_ a 


+0 Au point. RIF n 8 | 


1. Take 2 Aiffunce from the: gi given point Gar 
you pleaſe) to the right, as A B. 
2. Take the ſame diſtance to the left, as as AC . 
3. Take BC and draw W which 
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1 New Treat SEAL 
have your Perpendicular. 


IV. To rai wes @ Perpendicular at the end. % 4 given 


Line. A B. 


1. Draw 2 Circle to the point B. . the 


center C, which-may be taken at pleaſure. 


2. From the point Þ; where the Circle cuts the 
Bk Line, draw a right Line through the Cen- 
ter C, till it touches the Circle on the other 1i de, 8 


as at E. 


Zo 
Jour! erpendicular. 


upon a gven Line. 


. an Arch from che point 6. Aich 88 


w y cut the given Line in two places, as CD. 


. From CD draw two Arches under the 


; Line which Mall interſect each other at E. 


3. Join E and G t 5 ang you will have 7, 


F: your Perpendicular G 


1. 


VI. To divide a given Line into two veel arts 


1 Boon ths — AB draw two Arches 


which ſhall inter 


By ck above the given Line at C, 
L and below it. at D. 


2. Join C and D together, and you. frall, 


have f Jour Line cyt into two de es Bar i5 


RY > TOs ON OL 


6 : 
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4. Join D and A e > and you will - 


bin E and B W and you will hes 


V. From a given point 6, to Jet fal a Prpendiclr 


wr 4 > 


1 


vn. To divide a Line & N into Prorral equal parts. 


1. Draw CD a Line at p leaſure, and mark as 
parts 91 me given ** AB ought to have; 
ſix for upon this Linegas CE. 
2. Take E ade two Arches wich ag 
== in F. | 
© 3, Draw all theſe ſix part in F. 5 K 
4. Take che given Line AB, any. ui it upon Io 
dhe Lines FE and F C, as GH. | 
5. Join GH together, you will have youp | 
given Line AB divided into ſix equal parts, - 


VIII. 75 deſcribe au Angle equal to an Anglo given, 


1. Let the given Angle be B A C. 

2. Draw the Arch A DE. 

3. Draw a Line I L, and upgn this L . 
Arch with the diſtance AD, as F © | 
4. Set the diſtance DE upon the Arch FG, | 
as F H. 2 
5. Draw a right Line from the point! to the 
point H, which will makes al Angle 1 to the 
N Angle : 


—_ * 8 . A * „ B 9 8 warmen * nnn * , 
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l. To di vide an Angle? into two PEE parts. 


TH Let the iven. le be B AC, draw 
Ne 8 Ang] AG. bows 


2. From the points DE draw 1 | 
which ſhall interſe& each other at F. f 
"Ja A LA SIN ng F to * mere; 
ene two equal * 
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X. To. "HR a Cirels thrangh three given points A Bi 
| * or to find the Center . a given Circle, or to LR 
a Circle when there i is but ane part gi 


25 1. With the points AB, make two ag 
which ſhall interſect at D above, and at. E be- 


low the given points. 

2. Draw a right Line from, the j oint D 10 6. 
2. Da the ſame” thing with BC 
may interſe& in F G. 


: J. Draw another right Line FEE F to G, : 
and there where this Lk interſects the firſt, as 


for inſtance at G, you will find the Center, 'by 
which you may draw the Carcle e the three | 
given points. : 
XI. To make a Cree two, three, or r four | times lis. 
| ger thay the grven one, Kc. kg 


"3 Þ- Dads the given Circle into four equal parts 
AB CD, with the Center mark d at E. 
. Take the diſtance A B and put it from E 
upon the Perpendicular, as EF, and with' this 
diſtancedraw a Circle, as big again as that given. 
3. To make aCircle twice as big, take A F, 
nn it from E upon the firſt- 
as E G, and the diſtance E & will be 
diameter of the demanded Circle. 
To make a Circle thrice as big, put the & 
Hance AG upanthe ſame Perpendicular, as E 


Perpendicu lar, 
* Semi- 


and the diſtance E 27 will be the Semi-diameter | 


ol the demande Circl e. Tip gu ma enli Irge 
into for ver. * N =? * 


N yy A 2 x i TY 4% * . % 33 — 8 
g / - - 1 : 
—— E g 2 : i . on 4 4.3 2 4 
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{6 that they 


at 


tl 


4 2 real. of Geometry, 
| 9. XII. To makean Oval. 


| 1. Draw-a Line, ane thereupon the” Gil 
B AG. 

2. From 0 draw another Circle through B, 
as CBD. 


each other, am EF. 
4, From the your of ere ie E, draw 
right lines through B C, which thall cut the two 
Circles in G H. 


3. Take care that theſe + two Circles interſech 


% 


;- 5. From the point E, draw an Arch from © G 
7 to the point H. 
6. Keep this diſtance. ak ** the 8 thi 
4 from the Tied oirit of interſection F, a7 1 KR, 3 
and ſo your Ova will be compleat, . | 

| XIII. + draw a Spiral Line. | 
5 15 Upon: a ſtraight Line, draw the Arch ABC. 
h 2. Take BC, — fixing one point of the. 
Compaſs upon B, draw from the point C ano- 
5 ther Auch, which ſhall totich the fame Line in D. 
b - Take the firſt Center A, and draw another | 
„ Arch from D, that ſhall cut the line in E 
Iv 4. Return to the point B, and from it as & . 
Center draw from E another Arch to F. | 
Es F. Take A as a Center, and draw. an Arch from 
> Wm © to G3 and foon forever; * NO. 
p Tv. DT divide a curl. into, 360 equal part, 5 
5 = Divide a Circle into four equal parts, as 
T 9 whoſe B is E. 


3. Having . 


> * 
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TO A Nem Treatiſe of Geometry: 
2. From A through E draw the Arch F G; 
ſo alſo draw from B the Arch IH, and from 
draw the third KL; and at laſt from. D 
3. Having by theſe Arches divided the Circle 
Into twelve equal parts, afterwards divide every: 
one of theſe twelve into three other equal parts, 
and then you will have thirty ſix equal parts. 

4. Divide afterwards every one of theſe thirty 
Fix into ten equal parts, and your Circle will be 
divided into three hundred and ſixty equal parts. 


Take a given line AB, and from thoſe two 
'Points draw two Arches which ſhall interſect at 
; from C draw two right lines to A and B; 
 _ theſe will make an Equilateral Triangle. 


XVI. To make a Triangle equal to agiven One. | 


I. Let the given Triangle be A B C, draw a 
line at pleaſure, and mark thereupon the length 


2. Take the diſtance B C, and from the point 
N ˙ prin nf 
3 3. Take the diſtance A C, and from D draw 
another Arch which ſhall interſect the firſt at F. 
3 Join AE and 42 D together „ you will 
have 2 Triangle equal tothe given one ABC. 


I. To divide a Triangle into ſcueral equal parts, 
I. Let ABC be the Triangle to be divided 


into five otlier Triangles; firſt divide tlie W 


* 


F 


rn 


fi de B C into five : equal parts 


with F. 80. you may have five equal 


ü n 8 . , ; a 3 X 9 9 0 55 de io 20 * * * 8 2 x S N NY 1 » 4 F 
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part, marked at D — hr i * 
2. Divide the longeſf of the two other ſi ides 


into four equal parts and by one. > of them 1 
marked Gbejoined to D. n 


6 Divide ths revnairider 08 Gino g F. Es 
parts, and join that, marked E. by a Eris 

Il : 
Viz, ABD, ADG, GDF, GFE, ang E 7M 


XVII. Tomake a Square. : 8 


1. Take the Line A raiſe a FRM 
usr egg n B, of . bes height as BC. 
2. Wich the fame diſtance make two Arches: ; 
from A and G which ſhall interſect at D. 
3. Join DA, and DG . 5 Lines: and 
you will have 2 Square. 8 


8 . Tomebea Balles 


1. Draw a long Line A B. and upon B nie. 
a ſinall Perpendigular B | 


C. 
ace BC, 1 


2. Take the di oY 
A ap an Arch. 4 
Once more take e the Line AB, and b: a 


Point & make an Arch which ſhall interſeck 
997 at 555 join E to A anc 5 


b 9 5 
* F . 
N 4 - ; 


* = 7 Nr Ther: of Da: 


XX. To draw a rr, of rd Sul without a XX] 
Circle. Pn "7 SEE ot 4 * 

1. Du li Line AB, Ae 1 it 7 
a 5 15 " 8 5 ook 
e 4 endicu u on py 
N we * x 

4 wide ine A C into two arts, | 
a AE, E C. vols 25 3 
44. Set che Point of the Compaſs upon E; and Par 
with the. other Point. draw at Arch from D, ; 
which ſhall touch the given Line at F. par 
1 F. By the Points AC, and the 8 A F, s 
= draw two Arches interſecting at qua 
= | 6. Take only the diſtance A 2 and by the 4 
Points GA, 4 two Arches interſeQing each o- ane 
1 ther in I: 1 likewiſe, by the Points GC, draw C: 
1 two other Arches ae jall interſect each other "a 
4 in K. (1 
7. in AT, 16, Gk. and Ke to gether by rec 
right L ines, and you have your- Pentagon. ey 


, XXI. To _ a'right-lined Triingh equal to a Circle 


= e 11 given. 1 gu 2 ite 1 


4 ler - == 
1 Divide the Diameger ! the thin 65 = 
cle into ſeven equal . ah, h = 1 
2. Raiſe a Perpendicular, mo 5 | three m 
as long as the Diameter A B, And n va .- 
over, as oe Ray 
3. Draw a right Lind wes: to D. © 


| ter of the given Circle, and That at es Fo th | 1 


— 


| XXII. To find the circumference of a cb, having 
E only the Diameter. 5 


This problem l bs wrought after the ſame 
manner as the foregoing one. 


| XIII. E make a x Square equal to a ago Cirdl 


1. Divide the 
parts. 
2. Double gb Diameter; and add A ſeventh 
1 part of it ſelf to it, 2 AC . 
3. Divide the firſt Diameter A B into two e- 
qual parts, as A D. 
Divide the Line D C into two equal parts, 
* taking the middle Point E. draw from D to 
C an Arch, as DF C. 
F. Raiſe a Perpendicular upon E to touch 
Gn in F: this Line'E F { all be a ſide of 
uired Square : the reſt 1s —_— by the 
ci teenth Problem. 


AI. To make 0 one Square — to two. 


* 


i⸗ meter A B into even equal 


; 
1. Let one of the given Squares be A B CD, 
and the other E F G H. 

2. Join them both, fo that the ſides B C, F E, 
may make one right Line C B E. | 


3 ow A to E, and raiſe a Perpendicular | 
upon of the ſame length, as A E. 


K A, make two Atches to interſect in I. 


N by 
87 
1 * 
8 5 made. 
„ 


* * 
e * % a 9 1 


6-4 


4. Keep the ſame length, and from the points 5 
5: 22 K * * I A, and your Square will be 
„ XV. E Y 
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Let the given Parallelogram be AB CD. 
1. Lengthen the Baſe DC, and add to it the 
other fide of the Parallelogram B C, as CE. 

A 2. Divide the diſtance DE into, two equal 
| parts, and from the middle point F draw a Se- 


micircle, from D towards K. 

3. Raiſe a Perpendicular upon C to touch the 
Semicircle in G; this will be a fide of the required 

Square; ſet it upon the firſt lengthned Line, and 
you will have another ſide, as C I. Fig 
. Keep the fame diſtance, and from/the points 
GI, make two Arches to interfect in H; join 
GH, and H I together and your Square will be 


E. 


. greater than it is. N 


Let the given Square be Ae 79” 
I. Lengthen the ſide A B, and take the di- 
ſtance B D, and ſet it upon the lengthened ſide 


double to that given at firſt. NETS S 
the Eleventh Problem. « ne 3 


XXVII. To make an Equilateral Right Angled 
Sqnare equa 
ABCD. 


AB, as AE, and it will be a fide of a Square 


l to an Obligue Argled Fmallexram ? 


1. From the points AB let fall Perpendicu- Y 1 


lars to the lower Line, 2s AE, and join it after- | 
wards t the Perpendicular B, as BF. 2. And 


"of New Treatiſe of Geometry. 
2. And when you have the right kd Þ * 
—.— AEBF, work on * * twenty fifth 
Prob em. | 


Nn. f To make a 8 A Square equal to the 
| Rhomb ABCD. 2 


We; From the points B CG let fall Parent 1 
lars upon the Line, and let the diſtance BE - 

upon the other point C, as C F. 

2. Join E F together, and the ſi des BCEF 

wil _ a oo” angles Square equal to a __ 

| - Rhom 


. T6 make an Equilateral Right Angled = — 
„ ' equal to the Triangle ABC ' * 


1. Lengthen the Baſe C B, and divide the 5 
Baſe into two equal parts, as CD, DB. 

2. From the point B let fall a Perpendicular 
equal to B D, as B F. | 

3. Leng then BF upwards, and from the point 
A draw 2 Parallel to the Baſe C B, which hall i 
cut the lengthened Line BF in E. 

4. Divide the diſtance F E into two equal 5 
parts, and from G the middle point draw an 
Arch from E to F; and from Fe point H, where 
this Arch touches the firſt lengthened Line CB, 
0 B ſhall be the firſt fide of the Square, which 
4 ad upon the Line B E, will give Mother fide . 
8 afterwards from the points I H, 1 two 

_ - yh + which ſhall interſect each other in K; and 
= 7? my H K and KI ns and your Square 


e. 


7: XXI. To. 


8 _— i , * * n e e 
3 7 
r » * * 

i „ 4 
38 a he " E: 

% % 

16 dem reatiſe 70 zom ED 
* * 
J , 
. * 


XXX. To 2. a aa equal to a givet 14 
angle AB C. 


I. Divide the Baſe A B into two e nal 0 
SIAD. DB. -- , _ 


2, Divide the ſide 8 B inte two equal parts, | 


as BE, E C. | 
12 Draw a right Line from D to E, what 


length you pleaſe, and take the diſtance DE. 


and ſet it from the point E, to lengthen it, asE F. 


4. Fake DF, and from the point B make an 


Ah. 
F. Take DB, and from F interſec this Arch 


in G. 


6. Join FG and GB, together, and your: Ta- ; 


| rallelogram will be made. 


XXI. To make a Parallelogram equal | fo a right | 
i Angled Square 4 STD: . 


2. Lengthen the ſide of the Square AB, ad: 
: ding double its own length to it, as SBF. Is 
2. Divide the ſide of the Square BC into two 


equal parts, as B E, E C. 
3. Take BF, and from the point E make a 
Arch. 
4. Take B E and interſect this Arch from the 


2 F in G. 
5. Afterwards join E G and GF together; 


and 25 have the, oY W e 


XVII. Ts 


| | 
| 


* 
— 
ö 


pleaſe A tox-inſtance. 


| of AB. a FG 
make an Arch. 


_— 


XIII. male, cht fined Fi dne N to a F. 1 
Sure given. i 6-5 IP 


Let the given. Figure be ABC E 
1. Take any one of the points, which Vou 


2. From A make as my; Triang es a8 ths. of 
are oppoſite 2 cork ene A 0 AC D. 7 
AD E. Ct F& 3: 1. 1 

3. Then take a Line at lehre of the length 


4. From the point 6, with the Liſtance B C. 


3. Withthe'diftance A G incl this Arch 
from F in H, and join G H together. 

6. From tha po int H, with the diſtance C D 
make another. . and interſect it from F in 


I, with the diſtance A D, and this moſt. be 


joined to H. a 
7. Take AE, wh? from this point F man 


the laſt Arch; interſect it from I in K, with 


the diſtance DE, and join it with I F: fo the 


— F GH N wall be. equal to the given Fi- ; 
5 of — taza | La — 5 a EF, 
HAP. III. 2 cok 
0 B 0 D 1 E 8. „ 
WT 1 ; 1 


Vacs bak 
I. To make an equi ltaeral Tetrasdron. 


Ake an equilateral Triangle, A BC. 
M' 2. Place another- Triangle 


C | | USER i 


„ A » m Swann 9 
N 5 64," ſide, as AB E, BCD, Ang ACE, 
ET * tr N 


dron 1s made. 


| u. P make a Cube a 
1 9 16 910 
. | Makes 1 an e quilateral ri a 83 TJ 
ABUD. __ got 2 
2. Upon every ſi is place 3 ab 
to the firſt, as ABEF, BCG H, peil 
ADI. M. 2 9 81 Its: 
3. Join EF, on, 1K, and LM. togethes 
by Hehe Lines. 47 2115 mee 
4. Place hay 8 uare equal to.thexeſt: upon 
| I as 1880 e _ 
2 E. 1423 i H pr. f 


9 elt ric 


III. To nake's nalin. * 


1. Make a Paralleiepen A B en laut along | 
then the ſides A C, BD, above and below. „ 
2. Mark any diſtance above AB pleaſe, 
as AE, BF; and mark the ſame under CD as: 
2, DH, then jbin E F, and G H, together. 
3. Above E FP. mark the diftance A C, or. 
'B D, at L and K: and join IK together. 
4. Lengthen E F and AB; upon the leng- Ml © 
6 04 Lines mark the diſtance A C, or BD, as 
FL, BM, EN, and A O. 
. Join L and M N, and ©, together, and 
: your mn will be made. 8 


<0 


AIV. Fo made Olinder. F 
1. Make a long Square ABCD. 5 Cal | 
1 "Divide AB into — two equal parts. of 
„ | ST, 2 9 


V. 


ſect in I. and ij join I E, and I F together. Oo 


3 * and your ee be m 


ap Upon what Point you pleaſe raiſe a Perpen- 


dicular, of the length of ſeven of theſe twenty ( 
two parts, as 


* Let 1 Ell a A (Perpendicular from H of the 


, ividen it i 
9 BY be ide Eten GH, 


. Let. fall a nas ts where you pleaſe 2 
= = 12 the AgxcT . 


Y AE, LEE, an 6 60H. HD. 


5 
9 *.. OT” 15 
. S r — 

. 
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515 FP on the Line D C.mark the diſtance F B, 


0 E. 6 6 H I into two equal parts: ; 


cith zm their: middle Points draw n and 
7 C 1 will be made. 


11 nan Saad Come... o | 17 
'H From the Point A taken at pleafare draw 


an Ad 


into twenty two equal parts; 
with A. 


egal to ſeven 'of thoſe parts, = 


F. DD BC ä two . 8 parts: : from © 


its * point, draw a Circle, which ſhall be 
| 5 1 of a Cone made upon the Arch G H. 


I. . nale. 4 ; Tongular Priſm, My 3 l : 
4 . - Ya A ea rightangled Parallelo gram ARCD. 
2. Divide and C Þ into three equal parts, 5 


3. Join, E 


Jo H together by right Lines. 
4. From 


3 121 F make two Arches to ißter- 


5. Upon G H make an 0 lateral e 


4e. 


Lie K Wb * 


* . 
n Dee we A D 
T A 


T = * 
» We 5 d . * 
4 a—— — FAIR, — 22% * - 7 —. Q = a 
l we N = 36 3k& 2 4 8 3 err, 1 n 
r 8 — A. i I . 5 0 
— Þ — - — — * p . : —_—_ a 

—— 1 — — * , — * —ä— . * . 232 . 

MT -— 6 7 i : — — 

. — | Sy - 

— - * 


r 
4 , 
- 
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| wy F K, and the Offaedron wil be finiſhed. 


— 


VII. To HY a5 08a: 
7: pda one Line make three « landed Th 


angles, as AB C, B DE, and EFG. | 
2. Lengthen the Line CG; and mark upon. 
the lengthened Line the diſtance E G, as GH. 


3. Join HF together, and with the {ame di- 
fat nce from D F, make two Arches to interſe& 


at K, and from C E, two others to interſe& at I. 


Join CI and I E together, as alſo DK 


VIII. To ms a Dadeeszbb: 
7. Make a e Pentagon A zeD D E: the 


416 


1 whereof may be F. 


Take the diſtance AF, et erich 


Go every ſide draw two Arches . B EK. and inter- 
E 


|  ſecting, as ABG, 5 CH, CDI, D 


EAL.. 


each of them into five equal parts: and you wall 


have five other equal Pentagons about your firſt. 
4. With the diſtance HM or HN from M 


and: N draw two Arches to interſect each other 
in O: from this Point, by the fame diftance, 
nes of another Circle throus! N and M. and di- 

re the other into five equal parts, 


| jaw. it as y 
and as M N R, and there j join them all toge- 


| Ther. TY 


* Take the diſtance 0 N, and from p aing 


1 | drawn 


en. 


3. From tlie Points G H IK Ki with 6 di- 
ſtance AB, deſcribe five Circles, and divide 


ff , HP 


4 New Treaih 4 CORTE, 


| a throu h P Q, which ſhall afterwards be = 6 
vided into * equal Parts, AE, 7 W, W U, 

Us and T 

5. Repeat the e fame operation upon T Q TV, 

UW, and W P, and your Dodecaidron will be 


finiſhed 
1x. To nals an laſit arm. 


. Male fire equilateral Triangles upon the 
* Line, as ABC, BDE, DF G, FHI, and 


= From the points A C make two Arches 
"IA ſhall interſe& each other in M. 
Join AM and ML together by richt 
Lines 

4. Upon MC mii the equilateral Triangle 
N, upon CE, O; upon EC, P; upon G1, 
Q; and laffly upon I L, R. 


. Repeat the ſame operation u on their Baſes: 1 
for inſtance, ſet the . sl 8 up- 


on AB; 5 the Triangle T upon B D; the Tri- 
angle U upon , on FH, and dt laſt 


Wu 
the Trian = n Hl ; which will finiſh 
the Koſaedron. 


X. To make a Gli Rhomb. 


1 1. v on the ſame Line make four ene 
| "Tn es, GIM, IKN, KL | 
= oin MP together by a xi 
ſo 6M, IN, KN, LO and H: 


Add to the Line NI its own length f b. 


yond it, as I Q. 


4. Add. to the Line O K double wo on 
0 * 1 BP: 


. 


Y A New ow Hache PECTIN - 


J. Join RI and F Q together. 
| A Add to the Line TR rn length 99 0 
it as KT: do the ſame toNK,-as KU 


join UT together, and your | folid Ron is Fw, 
. „ To nale a fold Rbomboig. ir 


1. Make an e ail Trian le. B C d 
from BC an equa 6: 5 100 » be 
2. Add tothe Line C D twice its own length, 
DE, EE. Eee 

3. Add to DB its gwn ing, 8 BG. 3 
= 77 8 to CB thrice its own length, 28 BH, 
5. With the diſtance I B from the point 8 
make an Arch. 

6. Make another Arch wich the diſtance B G 
from I which ſhall interfect the firſt at 4 and 
join G L and L I by right Lines. 

7. Add to G Hf thrice its own lengt h; H M, 5 
MO, and OP, and join M and 1 Weber, = 

8. From: K, and M draw two Arches to inter- 
ſect at N, and join KN, NM, MD, OE, and 
P F together : — tlie Rhomboid will be finiſhed. 


XIL. To nate a Poljidron whoſe Baſe fall be a Par: | 


Io 5 3 * | 


1. . Make a Square ABCD: a ride A B 
and CP into five equal parts, as CE, E F, FG, 
GH, HD, as alſo A I, IK, K L., LM, and MB. 
2. Join EI, and. FK; and GL, and HM, 
and DB t ogether. 7 

3 Divide: one part of each of theſe Lites into 
went) vas 20 0 as F G, 18 K L. 

"© 4x Þ | „ 85 Divide 


3 $. 


F 
* 


I SALAD 


ww 


2 —Y * 8 So on 
— © —— 2 
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[a _ "FE 


. * 
wr; 4 


1 IN De Wan 1 
4. Divide "fie. of hy twenty! two parts into 


| uh other equal parts. 


* me eighteen of thefs t twenty we” parts, "= 


ul of, ne im more, =, FN, and K O; an 


draw two from K L, as alf 
which ſhall interſect in P. ank Q: from P and 


Q as Centers draw tivo Eircles, which be⸗ 


75 divi to five equal parts by the 1 
& and K your de WAL” be 1 ated, 
— — r 
0 H A. P. . 
” PYRAMIDS. 
ee 
4 To make a Triangular Pyramid. | 


1] "Rom the point A taken at pleaſure Frey 


an Arch, which divide 1115 thres qual 


parts, B C, CD and DE. 


Join AB, A C, AD and AE with right 


Tins as alſo BC, CB, and DE with other 


right Lines. 
3. From the points G D, with the diſtance 


GD, draw two' Arches to interſect ; m F. 


4. . F and BE, and the > Pyramid will 
be comp leated. 


big Þ male a W wit 5 aw. eben o. | 
* Iv DE OS N its Baſe, 


I, Fo the point A draw an u Arch: at 


It unto four equal parts, BC, C D, DE, and 


EF, which are to. be Joined e by zight 
C4 Lines, 


44 w_=_ = = On. 
Lines, as alſo AB, AF, AC, AD, and AE, 


2. From the point CG let fall a Perpendicular 
equal to CD, as 8 C G. 


3. With the diſtance C G from G GD, draw 
two Arches to interſect each other in H 


4. Join HG and DH together by r he line 
and you have the required Pyramid. 6 Wy" * 


III. Ti 0 nabe Pyramid whoſe Baſe i is a  Proaogiom 


y From the point A draw a inde. in which 
firſt mark a larger Arch, as B C, then a ſmaller 
one, as CD, then mark a third Arch D E) e- 
my 5 firſt, and a fourth (EF) equal to the 

econ 


2. Join AB, AC, AD, AE, AF, as alſo 
BC, CP, DE, EF, by right —_— 
4 From G let fall a Perpendicular equal to 
CD, as CG. 


4. Take the diſtance C G, and from B draw 


an Arch. 
5. Take the diſtance B C: and from G draw 
another Arch to interſect the firſt in H; join 


BH and H G PIN and the Problem is 
Fniſhed. 


IV. To make a Tyranid with an | Equjlatera TP 
1 gon for its Baſe. 


. 8 an Arch from A, which divide into 
Ive equal parts, B C, C D, D E, E F, FG 
2. Join them all to A, and one to anotMſr 
toC, CtoD, DtoE, E to F, F'to G, by right. 
| pes. „ 
3. Divide one of theſe five arts, as D E, into 


Bars two 24 PRs anc one of them into 
Wee, -- a 8 


i 
5 . Fl 1 
N » * ihe - 2 5 * 
# ta . | 


/ 


Pe 


8 ; 


18 
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a Take eighteen of the twen F two pants, and 
two of the three little parts, an ints 
D E make two K N to interſect rat b * 
HF, which is the Center, from whence you are 15 
draw a ne big enou h to be divided into five 
rts, equal to the diſtance DE. When you 
ve this Pentagon for a Baſe, the work is done. 


v. Tomal#a Bramid, which uli have an Bail 
SR teal Hexagon for 4 Baſe. 2 


8 

ns. Draw an Arch from A, and divide i it into | 

J ſix equal parts, B C DEF GI. . 

2. Join them to the Center A, as alſo B to 5 
C, Cto D, D to E, E to F, F to G, G to I. | 

3. Take one of theſe ſixparts (D E) and dom 

D * E make two Arches to interſe& in H. 

4. From H draw 4tircle big enough to be di- | 
vided into ſix parts equal to DE. | 
J. Havin 1 Hexagon as a Baſe for the r 3 
ramid, the Problem is wrought. | 4 


VI. To make a Pyramid with a  Heptagon for its Baſe 


1. From A draw an ink and Sina into __ 
9 equal parts, B C D EF GH. + OY 

; oin them to A, and alſo BtoC, CtoD, =. 

Dt K EtoH, H to G, 8 to F, F to I, by = 
right A A 
Divide one of theſe parts, FE G Fr inſtance, — 
oFeven equal parts, and then one of theſe ſeven 1 
into eight — then take eight of the larger 
parts, and the halt part of a little one, and with that 
= ence from the points F G, make two Arches 4 
4 "to interſect each fr! m K; ; for which as Face. 7 


\ "VR 
* 


% 


% 


l 


tex 
_ vided 


equal parts, B, C, D, E, H., I, F, G, join theſe points 
one to another, and alſo to A by right lines. 
2. Divide one of theſe parts, as F G, into ſe- 


ven equal parts, and one of theſe {even into ſe; 


„„ 5: 14 cy 67 PEN 
3. Take nine of the larger, and one nds Pal 
ol the bern and with that diſtance from 


F and G, make two Arches to interſect each o- 
ther in K. 5 : 


4. From K through, F G draw a circle, divide 


it into eight parts equal to F G, and then join 
them by right lines : 10 you'll have an Octagon 
to be a Baſe to the Pyramid requir de. 


12 „ fe. - 
1. From A draw an Arch, and divide it into 


0 


theſe together, and with A by right lines. 
2. Divide any one of theſe parts, as K M, in- 
to ſeven equal parts, and one of them into ſeven 


3. Take ten of the former, and two of the 


latter, and from the points KM make two Arches 
_ to interſe& each other in M with tlie length of 


thoſe parts, as a given diſtance. 


1. From A draw an Arch, divide it into eight 


VIII. To make a Pyramid with an Enneagon for its 


nine equal parts, BCDEFGHIK; join 


4. From 


. To make a = with an E ndecogo foi its 


- FF., We. ' \ 
* i 


* 
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Wh From M draw a circle through K I, which 
mult be divided into nine parts equal to KA; 
join theſe together by right Iines: fo you have 
the Enneagon which was wanted for a Baſe Tor 


the Pyranud required. 


$ * 
* * * 
Ss 1 
0 * : 
N . * 4 : * I » + 


IX. To make a Hranid with a Decagon far i its Baſe. 


1. Fram 4 dran an Arch, W 5 
ten ual parts, to be joined to eac 9. r = 
6 15 C BEFGHIK I. Sen 

FE "Divide of theſe ten parts into oven, 
and. 2 theſe ſeven into eight note. 
ake eleven of the former, and two __ „ 
=P the latter, and with that diſtance from 
draw two, Arches which thall interſe& each 
other in O. O. wands 0. BY 

om, O,draw. a circ w 

at n parts bath to F G, ang there wilt 
be a, de agon for aBa to en. 


. „ Baſe. 


1. From A draw an Arch, and divide it into 
eleven equal parts, to be ned; each to other, 
and all to A, as BCDE GHIKLM. ey 
2. Divide one of them (F G) into ſeven 1 


qual parts; and one of theſe ſeven into ſeven 


more. , INT * 2 


3. Take EA A of the former; and ond and i 
half of the latter, for a diſtance, whereby from 


F G to draw Arc hes which ſhall interſect each R 31 
an. in 8 e a 


4. From 


2 4 New _ of ” "yy 


4. From N draw a circle through FG, Aich 
may be divided into eleven parts equal to F G, 
join them together, and nd have the Baſe of the 
required Pyramid. | 


1. To make a Prranid with a Dodecagen for its 


Baſe. | 5 


1. From | A draw an Arch, which, ride in- 

to twelve parts, which are to be joined to 

A, and each to other by right lines, as BC D 

EFGHIKLMN. 
2. Divide any one (F G) into Given equal 
and one of thefe ſeven into ſeven others. 

3. Take thirteen of the former, and one and a 

| halfof the latter,for a diſtance whereby from FG 

oth draw _ Arches which ſhall interſe& each 
other in 


«From O drav gra through F O, and 


divide it into twelve equal to F G whi 


when joined rieh . will ve a Baſe of 
the Por tht was _ a 


W 


AFR Bae EL. 


| As 8 all Rivers have as 


the turning of © one Body into wacher. 


— 
and every general Science its Diviſions. 
and its Parts; fe 8 „ generally = 
is the Mother of ſeveral other . Arts: and 
aug whereof we ſhall treat in this Second 
Theſe are, Meaſuring of Heights, of Di- 
e of Plains, of Solis, of N mM 


- 5 HS % 


CHAP. 15 


= meaſuring of Heights. 5 1 


ſhews how they: are to be meaſured : But 


1 there are ſeveral Inſtruments for * 


purpoſe, 15 37 R 2 Pantometre, 
Aftrolabe, 's Staff, Ec. We ſhalt at pr 
ſent akeule of the Aſtrolabe, becauſe it 


the ſareſt and the moſt convenieht': and we UH 
vouch how it is to be uſed . che Glowing Pro- 


* * of 5 S ; 2 : | be 


Fo e 


1 . 
4 . 


FEafaring of Heig hts 18 a Science which 


* 


\ Bae ENS 3 


% 


0 * 


| 1. To take = Vertical Hluzlt f any. thing, when 


Jou can come to the bottom. 


| {he the height of 1 Tori A B be to be n mea 
red. 
1. Draw a rig! t Lifle as you pleaſs Rom te 
pont A, as AC. 
5 Meaſure the Line A Er "with 3 your Scale, v 
your Chain, of 26 Feet for inane.” : 
Set the Staff, N 4 82 the Aſtrolabe is 
izontally 25 pop ſo that by Wn 
fixed dichte one may ſee the Lins 3 from 
one end to the other, as far as the Tower, and that 
by the two other movable ii ights the point B, 
Which marks the height of the Tower, may alſo 
be ſeen. 
4. When the Inſtrunent is thus fixed, com- 
pute whether the Angle D CE be fort grees. 
| 5. Then draw upon Paper a right Line of the 
length of AE, as FG: But this muſt be done 


5 a ſmall Scale made upon . Anz or, by. a 


Scale of Wood dr Latten: e rwards = F . 
| Petpendicular! upon Gol 
* Take the; Index, ps ſet it directly upon 


Fs; ſo that the "middle of it may ee to the 11 
ont. F: then compute an An le of forty De- 1 
Bees equal to D CE. as F HI. q 
J. From F draw a right Line throngh I, till a8 

it touches the Perpendicular G in K. 10 
8. With a mall Scale meaſure the height of ty 
K G, and add che height of the Staff to which © 


ES. | „ the 


hi To > gin a Vatical Height tt you * 5 


ed ſights may make one Line with DC; * the 


Els ought to have. twenty ei 5 


twenty: e equal to the Field- | 
ODP, DE Fa 1 n the? * 


e 3 0 20d the Am wil 
you theheigh of the Tower, AB. 165 


F 


come at the bottom. 15 
Let AB be: the height to be me the 
foot inacceſſible, becauſe of 'a River which hin- 8 
ders all approaches 
I. Draw a right Line upon the Ground, on 


this Ade of the River, as C D, let it be twenty 


twa Foot angel Take en WHEN NY oucan raiſe a. 
right-angled Triangle upon oppoſite 
to the height which you would e it is 
h. > Wiegand other the Operate, 

"7: h ON, 
Ns "Set the Inſtrunent upon 92 Þ that by the 
immovable: ſights:you may ſee the point . 
realy, and by the two movable; 2155 may 
.o the point A daxend the RT hen this 1s. 
done, compute the Angle C Which 
of ninty Degrees. 

3. Set the Inſtrument u 


a 


two others you will ſee the pc 


Fl Field 909 R 


w 77 the oder rh an Ang hp e 5 5055 * 
qt e A viz..of nant 
as I HK, phy See the fide H E 


e the Point G take another 55 A 


Rh 


e 


$ till it cuts the other H K, in N, a this 
Point N will mark the foot of the hei ght A. 
6. Having the diſtance from̃ the ms - 
to the foot of the Tower, it will be an eaſie 
thing to work the reſt by | the foregoing Problem. | 


III. To meaſure a Perpendicular Height, where yo 
can come at the — with the Jadew f « 


wa... 1 


I. Faſten a Staff 2 "0 lng reel 
into the ground, as A B, and meaſure the thade 
by the Staff, 3 Foot for I Inſtance. od. 

2. With the ſhade of the — 42 viz. 3 feet, 
meaſure the ſhade of the Houſe I E 1 
height you would know ; and as many feet as 
the ſhade of the Houſe exceeds the ſhade of the 
Staff, ſo many foot high will the Houſe be': 
For. Inſtance, If the ſhade of the Houſe be 24. 
times longer than that of the Staff, then we 0 
to * that the Houſe is 24 Foot e 

1 I N 

5, ah 105 2 i : Py Or thus. | 1 1 BY „ 
by Eret a Stick, divided into” 10 equ nal Vw: $8 
Feet, or Inches, perpendicularly in the ground, 
And at the ſame time meaſur e the ſhade cauſed, 
by this Staff, 20 Foot for Inſtance.” ob 
22. Meaſute alſo the ſhadow of che Houſe, 

wi” height you would know, for Inſtance 38 


Tp, the Rule of Three ſay, If the thadow: of : 
a "Foot gives a height of 10 Foot, what will f 
. the ſhadow of 38 Foot give _ 19 Foot. 


IV. * 


2 2 


"i New Treatiſe of Geometry. ” 


1. Ts 3 the Inclination of a Mountain. 
Let the Inclination of the Mountain AB be 


to be meaſured. 


1. Draw from the Point A, which ſtands * 


the foot of the Mountain, a right Line, 36 Foot 


long, as ACK 5 

2. Set the Inſtrument upon che Point a 4 
look through the two fixed ſights towards the 
Point C, and A two. movable ones to- 
wards the Point B, the top of the Mountain; this 


Angle, for Inftance, may be 110 Degrees. 


3. Then ſet the Inſtrument upon C, and lo 
through the two fixed fights upon — foot A, and 
through the two other fixed ones upon the top 
B: then compute this Ange, which may be for 


Inſtance 40 Degrees. 


4. Afterwards, draw a Line upon Paper 36 


Foot long, „ becanſe it ough to be equal to the 
Line ac as DE. oY 


Ga Then with your Inftriment at the point D 
make "= Angle equal to that of the Figure at A, 
viz, Ifo Degrees, as G D F. 

6. Upon + the Point E, ſet another Angle of 


d, 40 Degrees, equal to that at C, as I EH. 


7. Produce the ſides DF and EI, and where. ; 
theſe lengthened Lines interſect one another, as 
at K, draw from that Point to D a. right IN 1 


which will repreſent the Inclination which was 


required, provided the height of the Staff W 
which the Aftrolabe was falined be added. 


£L : ; PRES 
by 3 2 1 
F 5 . SLY * * 
5 51 To 
Ra 


34 Ae Bua ä 
v. 75 nanſe the vertical beight of a Mimitin.” 


This Problem muſt be wrought as the forego- 
ing one, provided that you let tall a Perpenditu- 


from the Point K, which! marks the top of 


the Mountain, which muit touch the Line CD 


produced to Ls the Line K I. will repreſent 


the vertical height of the Mountain. | 
VI. To welle the * a Tower bai upon « a 


* 


Let the keight B D beth be meaſured· 
1. Seek the inclining height of the Mountain 


4 by Frob. 4. and let the ie A B C ſerve for 


its Operation. 
2. Make the Triangle HI K upon Paper e- 
qual to the Triangle A B C. 


3. Meaſure the Fyeld-Angle C B D, for In 


ſtance 38 Degrees. 
| + Upon K, which rep preſents the Point B, 
and fo by conſequence the top of the Mountain, 
raiſe a Perpendicular of what height you pleaſe. 


5. With your Inſtument make upon the Point Fl 


0 Angle equal to the er of the Figure A B. 


CD; oz LIM. 
6. Lengthen the ſi de 1 M till it touches the 
Perpendicular raiſed upon K in N. 


7. Meaſure the Line N K, it wil give you 
the height öf the Tower BD, if you add to it 


the Jug of the Suff 


k S& 6 
8 * * 3 


AN I Treats A db ometry. 33 
vit 75 Tons the «gh oa a Wal. 


egrees, £ as H 


repreſent the depth BE. 


19 viz. of 60 Degrees, as H AI. 


ee 


depth of the Ar 


n A WW > 
Of Meaſuring of Dift, ances. 


AEaſuring of Diſtances is a Science which 
teaches to meaſure the Diſtance of on: 
place from another, in an open Field. 


Poss 


- - phere they are both acceſſible. 


Let the Diſtance from A to B, be to bemeaſiinn® 
DF From 


and by the two 15 255 8 ones you " may; = - 'P 
ttom of the fc AL, E, and let this Angle: be 60 


3. Draw 4. Lai 9 Foot long. upon Wl. 
which ſhall repre wk Us Diameter A B, as F "IG 
4. From F let fall a Perpendicular which may 
i” Make an . at G equal to the Angle 
190 the ſide GL, and where this 


Line meets the Perpendicular F, in M, 
meaſure from M to F, and you wilt have the 


L To wad ure the Diſtance of one place from anither;/ 


36 4 tow Treas of en 


«<1. From A draw: a right Line, what ou pleaſe, | 
and meaſure with a Chain or Scale; 1 poſe 22 
feet in length, as A C. 


2. Set the Staff upon 1 the Aſtrolabe is 
fixed upon the Point A, ſo as that by the two 
_ fixed tights, ng only ſee directly forward 

towards the Point C, and by the two others the 

Point B: then count the e AK. ſuppoſe 
90 —_— 
. 1 the Miſtrütent upon C, and look 
through the fixed lights — A; and through 
the movable ones towards B; then compute this 
Angle fcg, ſuppoſe 22 Degrees. 
4. Draw a Line upon Taper 22 feet long, equal 
to the Line AC, as HI. 

5. With the Reporter upon thi Point H draw 
an Angle equal to the Angle d A e, that is to ſay, 
of 90 Degꝑrees, as k H 1: do the ſame thing at 7 

where make an6ther Angle equal to the Ang) 
ef g/ a. e. of 22 Degrees, as m1 Th. 
S. Lengthen the ſides HK, I M, and from 
the Point where theſe two lengthned Lines inter- 
ſect each other, as O, to the Point H, meaſure 


"2 oats which thall be * to the . . 
4 


: II. fo + megfre FI Diftanc «0 two o places, vheren 


one is acc ble. 


In the Di ſtance from A to B be that hic 
is required, and B inacceſſible, becauſe of a Ri, 
ver which hinders all approaches. 

I. From A draw a right Line 22 Feet long 
A. e | 
; . ; 2. Set 


th the Angle K C H for Inſtance of 90 Degrees. 


8 4 k = * AM 


is 1 New Tritt Dodds, > 


2. Set your Inſtrument upon A, and ok? 
through the two fixed fights upon the Point C, 
and 510 h the two movable ones upon B: then . 
compute: the Angle D AE of 93 Degrees. 

3, Carry hs Inſtrument te 6 and look thro” 
the two fixed ſighta pon the Point A, and tho" 
the two others upon B, and then compute the 
Angle FC E& of z. 'Dez grees 

of Drau u . 00 ra Line equal to AC, ie. 
of::22 feet, as HI. 5 8 
F. Upon H: male an Ang 1e equal to het Ant 
gle of the Figure DA E, i. e. of 93 Degrees, as 
K HL: S0 alſo upon I make another Ang ay . 
qual to the A le FCG, as MN. 
6. Lengthen tlie ſides HK and I'M, Abd 1 
— 1 5 where they interſect, as at O, let fall a 
enditular pg Hy which * give Fel” 15 

ce B. Sy on = „ av. 


rib, Tofu the Diban 11. ce + of” two plice which are Path 8 
IIe DAK T _ fivle. 3 | 
bs Je! / NN 
Ln the Diſtance 4 B be to be noſed — 
* Take a fixt Point C, from which draw a 
rig t Line C D, which mall be 33 Foot long. 
2. Set the Inftrument upon C, and look t 
the two fixed ſights upon the Point D, and Ks 
the two others upon the Point A: then compute . 


| 
* 
8 — 
— 


37 


3. Leave the Inſtrument as it is, remove 
the movable fi ghts, till thro? them you may ſee 
* Point B. and then compute that Angle, for 
Inſtance 36 Degrees, as 1 CH. 
4. Carry the Inſtrument to D, and fit it fo, 
ad e thro? the fixes ſights you * ſee the Point 


1 . 


* — — n 4 
r — an * 
— — ED a 
-— a6 > 
— 


— —— — * 


. 
1 
* 

; 
{1 

* 

i 38 
} 

i #3 
F P 
90 

F 

: 

i 

| 

| 

l 
z 

i 

} 


— Ws > * — — 


— 


8 c_—_ As. — 
— — 
— — 
——— — 
— n N 


+ — 2 
— — wwe = age + 


— —— G__—_— 4 


— OR « 


f me OY 
* 


uſe it as you would the ſi Shts of an Aftrolable;'! 


CR IE — 
— —̃ — —œ 
— VA .  ——_—_—_—_ 


it ia, turn the large one Perpendicularly, „til 


4 New > Treatiſe of er. 


Hu and thro the two other movable ones the fro 

then compute this Angle, which ny Ba 

wech 100 Degrees, asg DE.. b i ta 

5 pak A Inſtrument as it is, Af turn the n 

4 4 iohts till you may ſee the Point A thfo? ” 
them; then compute that Angle, of 55 Degrees, 


as f De. HL 87 et 9 * {+ ). O27? of 4 


a «4 


6. Aſterwards draw a Line of 33 foot upon 
Paper, to repreſent the Line CD, as EHI 

FI, Witht e Reporter ſet two Angles at L, one 
of 90 degrees, os the other of 35 degrees, To 
he theefirſt n LO. may Pe ae ithe An 
HCE, and the other NLP ICI 

8. Lengthen the ſides LO: and P. — 1 of ts 


Add two Angles to the other N; one 
Ss oo degrees, —_ 1 r to 1 repreſent Angle 
of the Figure EPG, and * the-otherſoftize 
grees, as qMS, to repre ent the Angle Df 
18. Lengthen the ſides M R, M8, and ob- 
ſerve where theſe two lengthened ines touch the! 
- two firſt, as at T V. For this ee TY will 
eee you the diſtance AB, which was required: 


IS DICH 


IV. "Ty dr the breadth of a Rivier with a St f. | 
reel | 4 D 


0 


1. Fix a Staff Perpendicularly upon the bank of 


a River, as 3 1 91f1 

. 3 it at the end, and faſten a coß,- ft 

into thecleft, as B S. ; 7 + 5 2 . H off 
3. Stand behind the ſinall "r#5 


i. e. move it downwards, till from 50 you ca 
ſee the other ſide of the River at RAL {Art 


4. Afterwards letting the ſmall Staff ſtand as 


from 


from BC von can ſee the whole ler 
Bank: Then ſtand behind B, and 
laſt Phe where from G. 


* 


— mo 8 
of the 
Ve the 
you: can fe 'the Bank 


Lo we” 5. le as at E. Lo 91 
s He gn France E 4; in give you 
the breadh of the Rav W AD. 
v. 25 . # Riguro taken fron the a. e 
1 e 
"ne 55 te be deftibed be ABCDE.. 
9. ts rhe Figs to which the Aſtrolabe is fixed, | 


22 0 Point E, and lock upon the Point B 
thro 


the fixed ſigh ng and chro the two a 
ones upon the Pant 4 Then ee this | 
gle Angle AED 80 degitees for In 

2. . hey Lis 5 : 5 | 
3. Meaſure another Lane of 24 feet. 

2: Ho icht inftrunent nftrument upon D, and 1ook- to- 
* C with fired ſights, and Wich the meva- ' 
bleones towards] E;. camp te this Ahgie,of of 
% der rees for Inſtanee, 3 as O K. dle J 
det the ſicde D & beef 28 fete 5 

565 Seek the Angle bCd aſter the- are 
manner, , and let it Jaw 50 r in 
5 8 are dhe Line G B. inanee , 
et. 
18 The de BA will be found of it eil. 


| Nis donein the Field, then 


vg, Dang: Liss v pen Paper 22 boot long, to 
repreſent the-Figure AE, as KF. 

2.With your Inſtrument make at the Point Fan 
Angle equal to the Angle of the Figure d Ea, i. e 


of 60 degrees, as K 0 D4 3 Levgthen ; 


40 New Treatiſe of Geometry. 
33. Lengthen the ſide of this 2 e F 85 and 
addi its + hagth to it, 1.6: 24 feet, as 
4: Upon. G make,amAn e to 
* e De, i. e. o ag 701 <a 3 
Lengthen 9 71 > Mee an Lad the ki 
D 2 i. e. of 28 feet; as G H. 
6. Upon the Point H fot another Angle equal 
to that df the Figure d Cb of 50 degrees, as g Hi. 
7. Lengthen the fidg H i, and add 13 feet to 
it, as H I, which may r epreſent . L. ide C b * 
8. oin TK together a right Line, u. 
will —.— the a Figure B A, and 
which at the ſame time n eninly ware 
a given Figure pen hege. Tak brit 2 un 
: 4 567 * . 
VI. 70 eribe u B by a Finer . Ke frm th 
Art Ae i jnacceſ 


» 


1s W e ABG be to deat * | 


Paper from the Port Dit {oft dim 2 ah um 
J. From D keene ve p 32 fo bot long. 
2. Set the Inſtrument upon P, and look thro 
| ar fixed ſights towards E, and; thro" the two 
mpveable ones towards" A: Then 'COmpRte: the 
Angle 1 of 105 degrees 14 3 Big 7: A1. 
3. Leaye the Infmmene.s 28 it 1s, and remove 
the moveable ſights till you can ſee the Point B, 
and compute the Angle g Ph of 99 degrees. 
4. Leave the e's og ſtill as it is; look 
thro' the” moveable ſights. towards the Point C, 
and compute the 3 g Di of 60 degrees. : 
J. Set the Inſtrument upon E, and look 'thro'. 
| the fixed ſights towards the Point D, and thro? 
the moveable ones towards A, and compute the 
Angle k k 1 for Inſtapce of 50 degrees. | 
». 6. Leays 


Rh to the Line, PE. 


of Interſection will mark the Point 


* 


A New _ £6 


56. Leave the Inſtrument 2s: 


- Leave, the e 15 is, an 4 
e moveable. ts towards COMr 
Pute i Ang le mE k of 70 de 195 hay Shae 
7. Look Fire the fm ſights towards the 
Point C, and then eempute the 2 k En, for 
I nſtance, of 90 flegrees, 5 


This being done in ; the Fields then 8 
1. Draw A Line ef. 32 feet upon Paper, 250 i 


2. Take an Ang le o 105 85 0 4 ee Os o's | 
qOr, which may repreſent Xe j of the Fi- 
gure f D g, and 7 repre the ſide O d. 

Leave the, Reporter as it is, and — 
— [recs _ d 41 2. 2 505 ol 
ent the Angle and lengthen the ſi 8. 
1 4. Seck the Taft Angle of 805 des 
20 5 a0 l e 0 1 Fass Fig Fg 

8 engthen the ſide 1 
ee ket the Rep I eP PoiktP' 14M chem 

te an Angle 56 ges t fen 
Mage 1E EK, ve if Ph, g 5 45 
till It meets with the fide: 04 


6. Leave the Reporter as it W A Wg 
another 3 of Ae 3 bn. . may 0 


* Compute 


2 wo mr leof 90 ali e 111 
WAG Angle n! f ht 15 


K as aP f; lengthen the PF 


till it meets with the [ined Line O t in G. 


which anſwers to the Poe C an the e | 
Fe | 0 


f 


42. A New Treatiſe of Y Ueometry: 
"+ Ji CE, EG, and ab together, and you 


ve your Fi gure A F TEEN, n 
Appen Si, 
rn * 2 — * — 22 —_— rere 


CHAP. III. n 
/ meaſuring of Plains TT 


Faſuring of Plains is a Science which teach. 
eth us to meaſure all forts of Surfaces of 
8, wh Ack Geomptricians « call . 


vr 


Thi 


job Rk "PRoBLEMS. "ug 
0 bee drains 9 


24 „ 


Aale | TD 1 1 | ar "Bt 


2. 


in to its o 11 


Fiel Uh ma e the Trian 
2 . DN TT 55 F, and N 


l e theſ bo. Tan les by the ſis 

pg Problem; 15 the ro A 

DG: and, GE b) "the half of The Pe 

F, or the whole e by t e d half If of 

AP Baſes DG and un 
us 


76 


0 
e R con try == 
af: . 4» #4 $ . 
oy WY Y: 1 « 4 * ; 


955 5 95 G 


TT. 1 
1 et the ag gr. Ws 
44. 7 0 ic the P 


e 
10 de 0 oh WH i ve the 
you F 30 550, 15 
Ain e Gh Beh unt Vi n Whole 
Atea of the given Triangle | 


HL. To net be tg if 5 0 * 
. l Fam 8 "DET G 3 Frog 


A de fle b SPUR | 
ſtance, of 12 feet, by B G dH: 
2 f 1 cdl: E Procdus 

IIQIR-IC Sr! N D345 


8! 


IV. 15 ma. the Area f 1 menen, 450 


i. © Multiply the ſhorteſt fide BY C of fi i ho, he 
1 the — ſide AB of 12 foot: Sd 8253 


7 foot will ive ou the Area of & 
0- WW which v ay * 5 wallegrin 


ag 3 

Ito Px * 3 1 2 8 a . 7 © nv TIES, 2 7 I's \ A. { 
i 9 6 1 1 1 1 3 2 by 4 1 R 
at 5 1 by - 2 Area 0 4 * mb. 4B CD. . 
re- 4, 4.0 9 + * 5 91 I. 1 wo Hos dk 3 N 


5 1. Tot a Perpen chlat i 
Ir Line Tor Ws rp. di from A the. 


of 2. Let fall Hae Perpendicular from: Bo e 
| Qual to AE, as BF; and join CF together. hat 
t 


IE —y„—-—ͥ—ͥ — 


— = oa = — 
3 212. — — * * erg a0 2 
: „rr > me => g E * 
22 * — ol - 


aA c— „ 9 pt arg mn SO: : 1 ie Whew \ p ES 
— — —— gy 


es —n 


9 — 2 
1 ? 
. * — — 
— — 22 * 0 * 
— — = ——ũ—ä—ũ—ẽ — e 


* 
_ —_— 
— — —— * 
44 — — 
1 n * - 
0 a 18 N 


hz 


a #, 4.44 
28 
© * — — 
pou ” a 
" 8 
* 


—— — — 
— 1 r 1 — 
3 1 —T—— * = — * 3 . a 1 

— 5 * 
* r — 
G OY — 
2 - ey a 
* 


RE Frank of Geometry : 
1. hape a Parallelo- 


1 f ' + 
8 s 
p 46 3111 ES Vs #1 


oloas IIA 2. vw 


e 7 


B, equal to AF aaBE: 
ve a callelagram 

ts Area by; the fourth 
1 it, JF 21 3 gy 25 TA 


v.. = 8 Pf any _ N 5 7 Wh 


Let the given Güadranele be BCD. e 
A 5 20 | this een into two files 


8 d, 8 81 „ 55 

, theſe T ; into two. 
Abr, BS ADF, DEC. 
Lach n you oe "theſe ROE 1t-an 175 Trian- 
8 ch their s by the Problems 
2M düse 8. 2 2 of al ele 
CD gles e 7 and it will aus "th Area 
N ＋ A e _ 83. 10 0 . 9D I gero os 


on 


enk Eben., 
AB 
ned be 5 7 


Lt the . LED on ere 
1. e one fi en tenp the e as 


655 Mnſjagce, >, fat] ms? multipl y;this, number 
chern of the ſides of the be Po 


* 


the, proguct of tis pmiltiplicatien will give vou 


| e 4 ths fi des. Let 


'S 


* * 

1 4 * * E. N * 1 ; - #1 * « 
o * — * ' 4 = 
227 4 4 5 = D | 

— Py 
+ '4 ö N K 
$4 hog „ PF 
: ; * 0 


alygon: „ a8 
re by 5, becauſe this Polygon has 2 fades : 


| IX. To fd the Area of a any . Puhgon AB 


| Key 


"4a Trop Genie | 3 
2. Let fall a Perpendicular from any fide to F 


the Center of the Polygon, as FG: chen men 
ſure this Line, 3 fathoms for inſtanſe. 


3. Multip ly the ſum of all the ſides, the 
balf of the Per endicular: the 1 wi give 
the Area which 1s required. 020 


as * + Q da L409 IF 


7 
TH 


54k 1 

1 Divide the whole Figure into right a gled 
Triangles 3 as. this irregular Pentagon "AB, 
into, ABG, 1 BCG, ADH; CDH, AF. and 

2. When you have only right angled: * — | 


 gles, work by the firſt Problem of this Chapter; 


the ſum of all the Triangles reduced ON gives 
the Area which is ſought for. 43 


X. To find the Area of a cl. * 
Reduce this Cirele to a right angled” Triangle, 


4 Ln 


| by Prob. 27. Book-1. Chap. 2. and then ſee 


Area by the Rules of the firſt Problem of: this 
XI.-1o fond the rea of an Oval Figure. 


1. Divide the pr oled Fi igure into Wer det 


parts, as AB CD, ſo as that the line AB may 


make one Diameter, and CD another. 
2. Seek for a mean proportional between theſe | 
two Diameters, which you may thus find :+ - 
Set the Diameter A B upon a long line, aid 
upon the ſame line from the point B ſet. the o- 
ther Diameter CD as B C; then take the half 
of the diſtance between A and C, and carry it 
on to. B. as EB; this ſhall be a mean a 
| | onalts 


i 


4 — Obe) 
dhalz then divide EBB into two, cqual 8 5 
1 5 as-E F, F B; then dra aCircle from Te 
F thro the Point E B, hichif all be equal tlie 
giren Oval Figure... 
2 Having this Circle; find Its re by hi 4 
foregoing Problem; 7. e. raiſe a Perp — | 
upon B, one extream Point of, chis D 
Wich that} have thrice the length of wie D 
ter EB, and a ſeventh. part aver, as BG. 
- baby: Join F the Center of the Circle to dhe 
Point U by a right line; w Nen will give a right 
angled Triangle equal to't e given 15 5 iꝗs 


Area may be found by the Rules of e firſt 
Problem of. this Chapter. $3 77 


This Triangle which he fa „ern to the 
an of the Circle is not . in the Scheme. ] 


XII. To meaſure the Surface of any E quilateral H- 


L 


5 as 4 


Yam. 


= 1155 ABCD be an equilateral Square, 
which 11 be the Baſe of the Pyramid given. 
2. Find the Aſn. of this Bate:by Prob. 3. of 
this Chapter, of 48 foot. 

3. Multiply one of its ſides, as: A B, by the 
Ken of the Pyramid E FE, that is, 12 by 28, 
whoſe product will be 336 feet. 

4. Multiply 336 by 4, the number of the fi hs 
of this Pyramid, and the product will be 13 feet. 

5, To this ſum add the Area of the Ba e, 48 
fert, and yon will have the total ſum of the 
Area of the Pyramid propoſed, Viz, 1392 ou. 


XIN. To find the Convex Surface of a right ined 
linder. f 


| L Set the height of the Cylinder B D upon 
along line. 2. Set. 


n 
et 


der marked. Cb, as DE. 


ne. 


| 4 New Treatiſeof Oe 
2. Set upon the ſame line, 
point D, the Diameter of the Bafe 


"RY the 
« Cyan 


3. Divide the line EB into two. „ equal parts, 
BF, EF. 

Witlithe diſtance FD draw a Circle, which 
mali contain the Convex Surface of the given 
Cylinder: this you may find by Prob. 21. Cher 
2. of the firſt Book, which teaches you to make 
a right angled Teich Ir equal to a given Circle; 
when you have this s Triangle > find its ANG b 
Prob. 4 of this Chapter. 

5. When you ee the Area of this right an led ; 
Triangle, which repreſents the Convex 9 — 
of the Cylinder, then find the Area of the ro. 
Baſes of the C linder by Prob. I. of this 
ter: Add the ſum of the two Baſes to the Area 
of that Triangle which gives you the Convex Sur- 
face of the Cylinder, without counting the Baſes, 
and you = have the general ſum of the whoſac 
Surface of the Cylinder, with both its Baſes. See” 
Archimedes de Sphark 2 Cylindro, lib. I. prop. n 


XIV. To find the Convex Surface of a regular Cone,” | 1 | 


Let the given Cone be ABD, and its diane 
ter AD. 
I. Set the height of the Cone DB upon a rogue 


2. Set its ſemi- diameter CD upon the ſame 
line, as DE. 

3. Divide E B into two equal parts, E F, FB 

4. Take the diſtance F D, and make 2 circle 
in — as the Cone without the Baſe. 


q. Reduce 


&Y Ta Nem „ Trait F Geometry. 
5. Reduce this circle to a right angled Trian- 
gle. by Prob. 21. Chap. 2. of the Firſt Book; 
and find its Area by Prob. I. of this Chapter. 
6. By the two forementioned Problems ſeek 
the Ram of the baſe of your Cone, and add this 
ſum to the former; the ſum total wall we the 
whole ſurface of the given Cone. See e 
oe 5 cit. * XIV. | 


XV, To meaſar are e the 2 onvex x Smfact of a Globe, 


1. | Meafure the ene A B. of nine feet. 
2. Find the circumterence of the circle, . 
5 ppb * is the diameter, which is always thrice 

, and a third part over. 

Ault iply the diameter by the cen: 
WY the product wall give you the e 
ſarface of the given Globe.” 


XVI. To find the Area of any DEM as ABC 2 


ou muſt work by the Rules of Problem Je | of 
this Chapter. 


5 XVII. To find the . of the «Baſe of; a round Tower, 
where you can only come at one part. 


1s, Meaſure the line A B, of fourteen! Gathoins, 
and from its middle point draw a perpendicular ! 
te the Arch, as DC,” of four fathoms. + _. 
42. Multiply the diſtance AD by the remain- 
der DB; f. e. 7 by 7; then ride by 4 the 
number of the perpendicular D 
3. Add to this = length of - perpendicular,” 
1. e. four fathoms, and it will give you the length 
Hl the diameter, to compfent the bal „ K 
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i K ah are Book 1 3 le, equal you 2 5 ind the 
din Ares af that e def rhaChapters 
the — 4 | 93 — — — 
ed. By O79? Ot 0 1 
5 J 4 


. Bug 10k 
9101 1 Aag {i 10 ; 2 

pang 70 80 4 i 
7 oi AMtigied ec Jie 8 4 Sele Ln 


uring of 8 
how: one is to 
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27 £2 1:PROBL EK . > 1 
*. To fat the 5 ae Fs a he 


p * 8 A 2 3 
—_ „ Mos i and breadth * 
5 of the Paralletepi p 


1Pe 

2. Multiply, the brealch A D, atone feet, by 
the length AB, of four feet, and the ſum wi 
give you dhe, Area of the Bale. us 

3: Maltiply the number of this Area by: the. 
5 t of the i ped, which here ſhall be 
eig bu feet; nd the pradütc krom thence will thew .. 
you ; the Sakdiry required, of ſixty four feet. i: 


"- To fud the Sol 2 of a Pri. N 5 . FO 5 


* 1 Find 4 Arda oy the Baſs ABC, by Prob- 3 
ular,” W2 2, Chap: 3. Book 2. of {ix feet. 3 2 | 
vgth 2. Meaſure the height. . 8 here of nine et © 8 
her il r W 


Pg 


9 Ante ret ry., 
3. Mu ly the Baſe by its height, 7. e. 6 by 
9, {WE ARE Hotan 54 will give the _ 2 


| quired. 
18 HI. To fol the Seta of # hade. 


1. Find the Area of the Baſe by Prob. 21. 
Book 1. Chap. 2. and by Prob. 1. Chap. 3. Book 
2. for Bom five feet. 

2. Find the height of the Cylinder, A B, here 
of nine feet. 
3. Multiply the Area d on the height, 1. e. 3 
by 9, and t he ſom 45 v 1 give the t J 
mw 
TV. To find the Sobdi if Promils and ns. 


1. Meaſure their height FE and A B, for 1 in- 
ſtance, of twelve . Bo 

2. Find the Area of their Bifes: that if the 
given n id by Prob. 6. Chap. 3. Book 2. of 


1xteen > an that of the Cone by Pro 1 0. 1 e 
Chap. 3 1 2. of ſixteen feet. mie 


3. Multiply the entire height by the third part __ 


of the Baſe; i. e. twelve feet by five feet four in- 
ches; or the whole Baſe by the third part of the 
height, i. e. fixteen feet by four feet; the ſum Pty 
four feet will give the Sölidity of "the Pyramid 
and the Cone; for this 1s equal to the given Py- 

ramid: and becauſe we are to find its-Solidity, ll _ 

that alſo will be equal tothe Solidity of the ſam g 


0 ee : 
V. To f the Solidit of a Globe. | 12 
I. Multi pl} the Semi- diameter AB by the thay 


Surface of 2 Globe, which you ſhall find by 
Pro lem 15. of the foregoing — os Pr 


”..Þ 


2 — tt 
2 Divide this fan by, 3, and he Oda 
1 vil give you the required Solictity: for inſtance, 
e the Sami-diameter be 28 721 and the Con- 
1 Bogen = 9956 feet; multipł thisby 28, and 
1 vert I be 275968 ; divide that 25 3s 


de e which rake 25 a 8 L of 


M. To; fit the SGi 7 4 — 


m is no 


ng elſe but a'trian- 
Pyramid, its Solidity muſt be 
__ Ades Charts, z 7.6. by mule 
Ting by a third part of the height, 
zeght by 3thind part of the Baſe, the 
as w | fhew the Solidity which is WO 


ww To fod the Solidity of an Od. 


"©; an Octaedrum i is made u of two Pyrz- 
a which have one common Ba 6, i. e. an equi- 
lateral ri ht angled Square, 

+Þ 110 the Solidlity of one of tlieſe Pyramids 


by Prob. 4. of this Chapter, for inſtance of fix- 
2 feet. 


2. Multiply theſe 16 feet by 2, che product 
wall Bede required Solidity of 32 feet." 


VIII. To ford the Solidity of a Dodecacium. 


Tone draws from che Center of a Dodecae- 

1.2 right line to every angular point, one 

by ll day form twelve _ Tenn; every one * 
nd by | "oP" | 
2. Pr 255 


' &ula. equila 
au 


32 4. Ne T reatiſe bf Oer 
i whereof will have a n Penta gon for its IY 


of the Pyramids, 2. 6 12; 


5 5f one:draws right Lines from its Center to &v 


n which account, ; 10 FO 
I. Find the Solidity of ont theſe twelve. 
famids, by the ſame 4th e and let it 


for inſtance of twelve feet. 1 75 


2. Multiply theſe rie feet 3 


the requir d Solidity. 7 


IX. »To find. out the Solidity ot in 5 
Sl Trail, 


This being formed of twent 


angular Point, one muſt. 40 
I. Find the Solidity of. ok: of theſe Tetrabdiu 


by the fame fourth Möse e for inſtance ders 


Feet. 4453 offt $47 Job MOTC 


2. Multipl 8 by 20, the number je, the Te 


tratdra oy the roduct 160 will ſhew the 


pumber of the folic feet i in the given Fo +I 
| 1. To. find the Solidity of a4 Cibe. | 


By tlie third and Gaturh: Problems of the forego 
ing Chapter, multiply the Area of the Baſe 15 the 
length, and the Proguet: gives the Solides ih 


© ww TENG E- 


XI. Io find the Slidit ofa fold Rhomb, d Rhonbuil 


Find the Area of the Baſcof a Rho by Prob. j 
of the foregoing Chapter, and the Area of tht 
Baſe of the Rhomboid by Prob. 6: of the ſame: 

hem they are found, multiply them by their re 
: * lengths, as was directed in the foregoing 
man, and the pred Zives the Soldity 2 


Ne 


e * 144 gives. 


3 * 1 

„ i 0 
ö 

I 8 


height, inge and depth. 
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. To fu the Solidity of a Fe ae” Cur- 
St. tain, Kc. 


Av (dons ws Probilem r. 


RON 


— — 


0 H A b. V. co 1 
of Mug Co oncave Dole. 3 
Mts ConcaveBodies i is a 8 which 
teaches us to find their capacity that 1, * 
know how much they contain: 85 Qs 
etal Bodies have need of a. Cylindrg- 
\ metrical Scale: and Cubo-metrical Bodies have 
need of a Cubo-metrical-Scale.:. So that theſe two 
Scales are made uſe of in the meaſuring 0: Con- 
cave Bodies. A | 
| Ta ng PROBLEMS, - "> p04 WY 5 
I. To fad the Capacity of a Concave Poulin: 
By which I underſtand all 0 uare Bodies; 7 48 
ambers, Granaries, Cellars, 9 Pits, Ec. 
that if one would know how much chey con- 
tain, he muſt, 
1. With his Cabo-metrical. Scale meaſure the 


2. Multipl y the le ngth by the 
their roduct by the belght. | 
3. w many. meaſures the * ſum 


f may found. 


takes up u h the Scale, and ſo bad 8 


II. To Fe the 2 of a .be. 


e its breadth at the tap, AF, ure m 
tchoms and 1 


2. Meaſure its breadth at the bottom ED 17 h 
fathoms 5 feet. 


3. 7 — its depth CG, 9 Fathoms, - 
4. Meaſure its — ck 496 fathoms. 
z 7 Add the 2 b 1 and Mule 
te half of the ſum by the of the Dice 
| there will be 6438 fa | 
6. Multiply eſe 6438 8 fithorns'By the e pt 
9 fathoms, and the pedo will be 794 2 ia 
thoms, or 347652 feet, which uo. e Cape 
city requir d. 


m. 225 2 ee Tor, we 0 


I. With a Cubo-metrical Selk maln: the 
heig ht of the Priſm. 


2. Find the Area of ihe Bale. oe 
2. Multiply that number by tlie height, anc | | 
q you will find the Capacity, 85 


IV. To fill th Capacity of: a regular t 


1. Mea = the Area of the Baſe with'a Gibo 
metrie Scale. 


2. Meaſiite the height likewlfe, the f ſame 835 

3. Multiply the heiglt by the Area of the 

with Divide be Prot 572, and ths Quotient 
ett F 


V 4 
4 T 
+ 7 7 

$ R 


ö 


AN Bowkeof deo, Ss 1 "= 


v. To fund the ch -c 


1. Mesſure the Area of the Baſe with A ; Cubo- 
2 or Cylindro-metrick Sale. 
2. Multiply this number by the third of the 
height, and you have the Solidity. 


VI, To fd the Capacity of « Glide. 


4 With 2 1 Cylindro-metrical Scale find the 
Area of its Baſc 
2. Multiply ; that by the height of the Cylin- 
der; the Quotient 12 its Capacity. 


vn. To find the Capacity of a in Cone Y 


vertex it cut of. 


| 1. Find the Area of each Bas by the Cline 
and multiply its 


3 Add the ſums te ogether | 
eight by the half off that fur z the ira 
oa give its Capacity. 


5 vn. To find the Capatity of 1 1 | 
„ On, + 5 | 52 


| We muſt wk notice that the Rod 1 which 2 
Veſſel is to be gauged, is marked with —_— 
© meaſures ; and fo one fide of the Gauging. 
for the 5 of a Barrel, and the other ber fr dept 
85 In anſwer therefore to te Queſtion propos 
I. Meaſure the Area of the bottom | 
21. Meaſure the thickneſs with the en | 
oo” by thyttaky a of BY the ore 


| - ** New — So + 8 
3. Add theſe two ſums together, and multiply | 


the half by the os of 1 THO 1 the Pro- | 
fue: gives Af its 7 ts 


14471 


by 10 Tu! * | are phe y 


I. Meaſure the Dinner of the Head A, aa) 
by this known Diameter, meaſure its Surface. 
2. Meaſure the other Diameter EF, and 
2 find the Area of that Head. 
Add theſe two ſums together, _ 
ith Find the depth of the Dardel C] D. — which 
you find the Surtace of its Circumference; ; by 
rob. 22. Chap. 2. Book 1. and by Prob. 10. 
Ii Chap. 3 enk 2. 
. Add the ſum of this Sarfack to the i . 
11 the two Heads; then multiply the half of all 
"theſe added together, by the length of. * Barrel ; 
this will ro AY the org. oh $ 
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c N 1A 5 VI. 
of Dab 


Ranſinutation is A Science which . us 
1 Ito encreaſe or diminiſh any given Figures, 
or to give them another form. We ought to take 
11 notice, that what is here ſaid of Figures, may al- 
= {be underſtood. of Bodies, when one would give 
ftdzbem another ſhape which they had not before: 
|| © Butt fince weproduc'd ſomepwhat of this 1 in 
Kr 2. Book Tf from Prot: Gs: to t the _ 25 
1 6 


of - x I . * o 
iT +. . 0 - 
tl E - 


a * 


4 New Treatiſe of Gromet 
the Chapter, we 2 at preſe nt wa 
Tranſmutation of Bodies. 


N 


. of 2 


„e | N, RO BLEM: By 8 


24 R l 1 | 
1 tun 4 nder into gate d , 
g has fn Some height. * 8 1 


| nftead of the Baſe of he” C a © BA | 

make 3 a Square ABCD, by Prob. 23. Chaps. | 
Boo I „ e 15 

2. Raiſe upen AB 4 D four Prpendicularsgt 

the height K „which ma Precht 
en N the ie as EFG H. 

7 2 EF, EH, FG, and GH together by 

right nes 3 and you have the 'Parallelepiped: 


: I. To turn a Cone into a Bramac tbe Jame right 


1 Make a Triangle, Square : 'Pentapols oe 
what other Polygon you pleaſe, equal to the Bale | 
of the Cone CBD, and let it be the Baſe of A 
Pyramid, as ABC PDP. Sf 
_” Raiſe from the middle of the Baſe F a Per- 
F e of the height of the Cone B A, as 
FE; then draw from ABCD N ape 
and the Pyramid i is made. n ** 


us 5 | ad: 
i= = = m. To turn a Emaleligipet into a Ob 

e 
_— Make a Circle equal to the Baſe of the Parallele- 
we # iped, and raiſe this Circle to be as high a as the. 
© wee and che work is done, BEI 
Of , | En f IWR : IV. To 
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* 4 New nit of Geometry: | 
V. To turn a Prramill Sto a Cone, 
ke 2 Circle equal to the Baſe of the Py: 


" 2: R iſe upon center 2 | Perpendicular as 
high ag the pron iy + SM 
apt tie extremities pf the e C D 

together t meet at the to e Perpen- 
dlcular A, and The Cone will 1 finiſhed. * 


V. | "RR Priſm or a Cylinder into a Dunger a 
Cone of the ſame height, or the contrary, 


1. Enlarge the Baſe of the C Inder chree times 

a5 much as it is, by Prob. 1. Chap. 2. Book 1. 
Mg N its Center raiſe a Heeren 28 
the Cy linder, and draw the extremities 
ebe Dancer 21 to, to Ho 5 of the Per- 


5 1 the P d will be made: In 
= Re manneryoumay tarp a Cyl ylinder or a Priſin 


Into a Cone: On the contrary, when you would 
make a Priſm or a Cylinder ALTO A 2 
or & Cone, you muſt make the B a 


: ramid or of the Cone three times 


Foie pon this Baſe ere& a Cone or obs ard d 
el ght of the Priſm or Cylinder given. 


VI. 'To make a Cube equal to a Peralllepiped. | 


a arne, the Parallelepiped. be Square 
find a mean proportional between its height And 

one ſide of eB Baſe ; this mean proportio 

. will be the true meaſure of the Cube required. 


2. li 
0 
1 * 
F 7 


fas : 


TE Dag oft ometry 


| „mee a Paraſlelogram, turn 
it into a Square Prob. 25. Chap. 2. Book 1. 
chen goon 85 at f b aud your atk willbe done. 


* . make Cubs equil ton Ou. 


014 Tg 
1. Make 2: Pirallelep 6d e i 

| Given, by Problem I. e 4g 
1 EX... make a hn 3 to that Pa 


. vo Problem and Toy | 


VIII. To make a Gebragialss gaming: 


imes "i 
1. 15 Make 2 Parallel iped equal to a '- 
I as Cone, by Problem 5. ofthis Chapter. given I 
ities 3 make a Cube ona] to that Pa: 

4 | rllelepiped by Problem 6, of this Chapter. . 

: In . 4 
11 IX. To make a Cube equal to a Pyramid. 9 
ould | 1 


mid This Problem mult be wrought like the laft , 
Py- i foregoing. ; 
" the ; AX. J make a Cone nit to a Globe. 


I. Takeoneof the great Circles of your Globe 
. it four times bigger, by! * 11. Boo Boot 
1. 8 

Rails a Cone upon this Baſs as high as the 
Semi- diameter of the Globe A B. | 
A In CDE will n the Globe . 0 
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| . Make. 2 Cone. to a Globe, : by the fore. 
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2. Makea Parallelepiped 


Laſtly, make a Cube equal to this 
Prob. 6. of the ſame Chapter. 
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Ir get 
Ortification, or Military Architectire is g 
an Art, which teaches Men to fortifie 
themſelves with Ramparts, I 
Moats, Covert Ways and Glacis 8, to: the 
end the Enemy may not be able to attack any 
part without great loſs of his Men; and that the 
fmall Number of Soldiers which defend the Pines 
may be thereof able to hold out for ſome time. 


E 48 62 ATreaifſe off Fortification.” Book . 1 
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Sed. 2 Of-the Origmal of Fortification. . 
477 it is, that Fortification was Original. 

A very inconſiderable; for in regard that 
Men had nothing to fear at that time but the Aſ- 
| Fiſts of Wild Beaſts, and Robbers, they my no 
other Fortifications than ſimple Hedges, which 
continued ſtill in uſe 328 Years before our Savi- 
our; at what time Alexander the Great found the 
Hircanians and Mardians fortified after that man- 
ner, 2 Curtius, I. 6. c. 5. Afterwards they fortified | 
themſelves With Walls, thoſe Hedges being eaſie 
to be cut down. But Ambition incxeaſing, in 
regard that they who coveted Dominion over o- 
thers, ſoon found a way to leap over theſe fee- 
ble Defences, they added a Moat, and in making 
this Moat they raiſed at the ſame time a Rampart, 
behind which the Beſieged placed himſelf, to an- 
noy the Enemy with their Arrows. The Enemy, 
not able to ſurmount theſe Obftacles, reſolved to 
venture ſome Arrows, to paſs the Moat, and 
lodge himſelf at the Foot of the Wall, whence 
the Beſieged could not chace him, notwithſtand- 
ing the great number of Stones which they threw 
down to annoy the Aſſailants, becauſe the Enemies 
covered themſelves with their Backlers which 
they beld over their Heads. This obliged thoſe 
Within to make Holes in the Walls, and through 
them to ſhoot their Arrows at the Enemy to hin- 


Aer him from attacking them. For which way {o- 
ever he came, the Arbaleſta annoyed him. Ne- 


vertheleſs the Foot of the Walls were without de- 
fence, ſo that the Enemy lodging himſelf between 


þ ſzhe neareſt Holes, they bethought themſelves of. 


making 


A | dar A Melt af Fartiflation, 


E 

Fo ie Roo Towers with Holes on every, fide: > 
EDT EDS 

der he ny from een oles in 

the Wall. I rue it is, that they ſoon invented cer . 


tain Engines which we callat . Day Battering. 
Rams, which were ſtrengthened at the Head with, 
a Maſſie Point - Iron, — ſo puſht againſt tho 
Walls of thoſe ſquare Towers, till they brought 
them to ruine. After which they made Roundels,, 
vhich were look d upon asa ſtronger ſort of For- 
tification, till Power to be known in Ex- 
rope. For we find in Hiſtory, that in the Year 
1380. under the Reign of Venleſlaus, the Son r 


Charles the IV, à certain Franciſcan Monk, whoſe 


Name was Berthold Schwarts of Friburg in Brifgans, 
ſhewed the firſt uſe of Powder to the Venetians,; 
then at War with the Genoeſes,.: After which 
made Cannon to batter Places, the furious exeon- 
tion of which, ranvers'd like. A . Thunder 
whole feeble Walls; which obli that urere 
attack d with theſe aſtoniſhin — — to erecta 
Rampart behind their Walls; and to make the 
ame Walls much thicker than before. 
This Manner of Fortification would have fab- 


liſted a long time, had it not had one defect; 


which was, that thoſe Round Towers had one 
pu in the form of a Triangle, which could nat 

ſeem by thoſe within; and which the Enemy 
coveted to batter, on purpoſe that he miglit 
lodge himſelf ſecure from the Shot of the Beſieged, 
who could not ſee him in that part. To correct 
this default, they fill d that ee part with 
D Earth, which being environed with a good 

all, form'd alſo two Points which look d 
toward the he Field, as now do the Faces of a Baſti- 


On, 


Gor: {OR 20K 11 Ws 7 5 FF 49) | 


a Sd . WoW + 


„ 4 4 This 5p Par denon wat 

on, and which covered that part. The Enent 

ſeeing that, began to attack choſe two Faces fir 

of all: So that the Beſieged found themſelves cb. 

Iged to add Flanks to thoſe Faces; to plant Can 

151 upon them, and prevent the. Enemy from 

| o much Miſchief to the Faces às before; 

And thus the Baſtions were invented, as we ſee 

them 0 this! Day built Nen the Angle. of 225 
ie 019 it 
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At 


Here Are three Patte df! It: that f is: to Fol 1 
' Tebkography, Orthography, and Scenogra 
nh 33" what we call the Plane 21 
preſentation.of the Length and Breadth of 4 F "ay 
treſs, of which the Parts are marked out either 
fpon the Ground; or upon Paper. 
Orthagraphy is called the Profil, or the Repre- 
Rnation of a Fortreſs made and raiſed, ſo that a 
Man may ſee the Length, I the Breadth ,| and 
Mezghth of its Parts. 

" Scenography is the Perſpedive of the Parts of a J 
Fortreſs. te THE | „ DNL 


* * 0 
7 4 . 


Seel 4 Oe te Div on of a 5 Aline 


1 Ortifitation " 1s Regular or Irregular : en 
1 Regular is that where all the Sides, and all 
4 Angles that compoſe 1 it, are equal one to ano· 

er. | 

Irregular is that bers all che Sides ard An hes 
are not all equal nor uniform one to another. 85 "mn 
it is either Durable or Temporary. 

Durable, is that which 18 built to continue 2 
. 1558 tim. 


Temporary, 
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Temporary, is that which is erected in 5 of 

neceſſity for a little time: And under this Sig- 
nification are contained al ſort of Works erected 
for the ſeizing upon a Paſſage, or ſome Hill, or 
when they make Circumvallations, and Counter- 
vallations; that is to * Redoubts, Trenches 

and Batteries, 


. 


5 , % 
oy „ * * % : * *, " *- 
* 2 . 1 * FO 


- HAP. II. 
Of the Parts of a Foitreſs, and its les 


* HE Curtin,” ſee Chap. 4. under G. 
The Flank. ſee Chap. 4. under. F, 
The Face, ſee Chap. 4. under F. 
The Face prolong d, is the reſt of the Flanking 
Line, after you have taken away the Face. 
The Flank prolong'd, is the Prolonging of the 


_——— 


: Flank to the Exteriour Sides. 


« The Demi-Gorge, ſee Chap. 4. under P). 
The Captial Line, ſee Chap. 4. under IL. 4 
The Line of Defence, is made High and . 

ſee Chap. 4. under L. 

The Com emp of FY Curtin, fee Chap. 4. underC. | 
The Diſtance of the Polygons, ſee Chap. 4. under D. 
Ibe Half Diſtance oe Polygons, ſee Chap. + 
under D. | 
The Hiteriour Side of the Polygons, ſee Chap. 4 

under C. 

The Exteriour Site of the Bolgotis, he Chap, 


under EE. 


The Small Diameter, ſee Chap. a 4 tindes P. 
The Great Diameter, ſee Chap. 4. under 6 
See the Plan repreſenting: all theſe Pagts. . 


Lines from the Center to the twoncareſt 


«6 4 A Thewiſ of kene, 


EY 6 155 Of the Alen. bf 

TH E Angle ofthe Center, or Angle of: der g. 

1 hor which is made by drawing = 
Ang 


of che Polygon. 
The dog of the C Circumſrrence, 18 the mixt — 4 
le which is made by the Arch, which 1 18 drawn 


from one Gorge to the other. 


The Elauled Angle, Is the Angle compos gd "WM 


two Faces. 


The Flanking A k, is the Angle compos' d of 
the Line of — and the Curtin. 

The Ang 8 of Complement of the Line of Defence, 
is the Angle which is made of the two Comple- 


ot, w ere they interſect one another. 
De Angle Form-Flank, is the Angle which is 


com wry of one Flank and one Demi-Gogge 


be Angle Form-Face, is that which i 18 per 4 


by one Flank and one Face. - 


' The Angle of the Moat, is that which 3 18 made be- 


St: the Curtin where it cuts it felf. 
. The Re-entring Angle, is that which retires in- 


| ward. * 


| ward the Field. 


Fx 


The Saline Angle, 1s that which advances to- 
See the Plate A. | 
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N of the Terms of the Meaſures: 5 
ASE is the 1 of 12 Gef 5. 


and is made uſe 5 in E and ele 
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* : 3 
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trical Paces. 


4 Fadom, is the length of ſix Geometrical Feet 
of which they vel in Mae ; 


A Geometrical Pace, is the diſtance of five Geo- 
tnetrical Feet, a 


* The Simple Pace; is thediftance of t Ke | e 
trical Feet. 


The Ein, 3s the length CT one For and in 


ie rent th Vit fri, 
6f which the one is a Barley 2 -OID 8 diſtance from 
the other. 2 


A German Teague, is the ſpice of Canes | 


An Italian League, is ths pace of ioo 
r COT 
A Simple Feb Leagne, - 18 the ef 1 
Gometrical Paces. > OTE 2 
A Common League, is che ſpateof 2008Ve me 
4 Furlong... is the 8 of 125 Gedine rical 
Paces, of which they make ufe in Greece. - . 
4 Prraſangite, is the diſtance of 30 me I or 
3750 Geometrical Paces, made uſe of in fa. 
The Simple Sch@misor Cord, is the N of 
30 Furlongs among the ypriant. 3 
The Compound Schenus, 15 the 1 
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Oftbe Names aud Terms made uſe of as well in 4t- 


tacting, as in 1 the Defence of Places, cms A 
9 Jer donn. 4 n 45 


ws tre the l large Sides bh ainite a 


ound. to the Right and Left the Exteriour | 


Woite „as the Horn andCrown-Work, Ge. 
— of Arimes, are the Regiments poſted up- 
ort the Right and Left Hand, when.the Army is 
drawn 5 in Battalia: 
_ Anteſtature, is a ſmall Retrenchment made of 
Gabions, to poſſeſs tlie remainder of the Grand 
A+ 


* are all ſorts of Ae by the 


which, 1 we ran due a! lace ; 


dete god: fs 


Hier- Card, is that part of the Army which : 


WEIS after the Main Battel, to hinder and 
- op Deſerters. 


Arſenal, is a place uind aer the forming | 
and preſervation of every thing that 3 is 2 8 


. efence and Aſſault. 
Artillery, is all fort of Fire-Arms. 
* is an Attack made upon A Fortreſs, to 
„win it by main force. 
t is an Effort made by. the Beſiegers, to 
approach the Walls of a Fortreſs. 


Falſe Attack, is-an Effort to the ſame end, but 
more remiſs, to oblige the Beſieged to divide their 


Orces. 


4 


Baſtion. 


Hb Attack in Flank, is to attack both ſides of the 
" . = 


- 


— \ os Id. N i 
* af ” 
x 1 —_ . | 


5 * F">x 4 £ A a 
. * F 7 27 1 ba wy 
; | 75 | 10 i | þ n f 3 ok LURES 2 of gr 8 | 
* Base is 8 3 that Aa Uke a Pit- fall, 1 
WÞ 7 "tha ern rpoiks, before the Corps de Gt. 
£ advanc A e Gates, and which is ſupported 


„ two great Stakes 5 2 Partcullices: cue 
1 | Banquette, a little Foot- pace at the bottönt f 
8 the Parapet , upon which the Soldiers get up to 
| fixe into the Moat, or upon the covertway.\ ** 
Harricadoes, are Trees dt with ſix Faces, croſs d 
with Battoons as long as a Half-Pike, bound a- 
bout with Iron at the feet, and ſet up in Pa 
3 es or Breaches to keep back as well a Hors: 
Ot. ITO) Gi $6 THT 
"eg. are great Stakes GR 10. Foot one 
2 another, a ut four oF five Foot high, with 
their Trans or overthwart Rafters, to ſtop _ 
thoſe that would enter with Violence; and = 
where. they cry to every Body that ſhew: them 
| ſelves, M hence come ye ? 9118. elk. K 
Baſtion, 3s a Heap of Earth uſually rais d upon 
the Angle of the Gorge, compos d ot two Flanks ER 
and two Faces. ee "6 
Flat Baſtion, is that which is i ths 0 
Curtin, when it is too long to be deftended b 0 
the Baſtions on each fide. "nl 
Battalion, are ſeveral Foot-Soldiers rang'd in 4 
Battalia : It is compos'dof two Marches o Muf | ; 
queteers, and a Center of Pikemen, . n. 
Battery, is a place rais d, whereon to Plant the — 
Great Guns, and play upon the Enemy. — 
Berme, is a little ſpace of four or five Foot, left 4 
at the foot of the Rampart without, to- . = 
the Egrth from falling into the Moat, FIN . 
5 F 3 | Blinds, 


wot... E 40. 1.903 


with Earth, which are to cover the Trench. 


76 A _ 
Blinds, are pieces of Wood ſet a-croſs upon the 
Trenches to ſuſtain the Bavins or Hurdles, oo 


Bullets, are Bullets made red hot in aF6 


with Which the Cannon, are charg d to ſet Fire 
upon Heuſes or Magazines. | 
Boyau, is 2: Moat; border d Aich a Nane 1 
which is drawn fromione Trench to another for 

better Oommunication. f . 


Breach, is the Ruine which the CDG” or $4 


. Mine makes in-Fortification to take it by . 


ceal 4 0 
2 * & 4 
* 2 * 4 1 - 
, * 
5 . 
* 2 & — pF EE 
>; « > - 2 
x. — LW Ts * 
* * — * 
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| which keeps 


ſault. 3 1844 12 PHO. SW. 36 


11:8 n Law An fons to we Pathoni | 
ich is allow d to the Curtin and- Orillon 881. 
make the hollow Tower, « or to cover ge —_ 


s k 
— 
, * : 4 F % 5 1 
2 | 2 3 2 „„ ©. a 5 ks FN ; 
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4B Abet, 18 kind of 4 SD, Chet 
herein are put from three or ſix Bombs, which 


Is plated under Je Grote, to blow It up into the - 


Air, in caſe 1 it be taten. 
Camp Flog, is 2 ſimell Body of an Army 


the Field, to prevent the Incurfions 
of the Enemy, harab the Country, hinder Cons 


voys, and to 2 1 ſelf into any belt ieged” 
Place. 


Caponiere, is a dle Loder gmentof about four 
or five: Foot, border d E = a little Parapet of 


above two Foot high, to hold Planks laden with 
Earth; there are lie tle Embraſiires ſometimes 


ma e in em, which are called Murdreſſes. This 


odgment is wide enough to contain 20 or 35 


Soldiers, and is uſhally PR the Extremi- 
FO 5 the Ry" | 
craft, 


* n 
* ©\ a; 
* 


= 5 wWIIich is 
: a Bomb. 


lets, Heads of Cart-NailF, 


the Flank which 1 1s nextthe Curtin; all of 


A Treatiſe of Fort bh * - 
iS An ned Fire, = pot Rom 


Wp peng in To, dipt in 
ibſtances. ab gn Pitch d Cloath Wund a- 
Bout it: Alleen is Pn in 4 kind of Eantliony; | 

hich has a thin Plate of Iron at each end, hel 
aue two Branches of Tron, which are. wer 0 


5 1 Circles of the fame Matter; and nt one of 


eſe thin Plates there is a ole to fire the Car- 


erwards forced MAto the Air like 


Cartouche, #2 a Roll White in the Chars of the 
Cannon is Wy wich beéſides the Powder con- 
ſiſts of ſeve Chain Ring ends of Piſtols, Bul- 
and other Tron Ma- 
terials: And the Cannon conceal'd in the retired 
Flanks is uſually Te, 8 d with ſuch Cartouches to 
make the more "#9 
Caſcaus, are certain Wells Sins ml#Hoftow 


Than others, which are made 1 in the Retrenchirient 


of. the P Platform near the Wall, to give Air to a 
8 

Caſamatte, is a certain vault mee in apo of 

afons 

Work; it is made to fire upon the Enemy, and 

defend the. face of the oppoſife Baftion and thie 


T Moat. 


Sade is a maſh of Earth raiſed in 2 For- 


treſs, to lodge the Cannon, to ſcour the Field, 


oro poſe a commandin Work. 
Chandeliers, are wooden Parapets comttef with 


_ Bavins, filled with Earth about a Foot high, made 


uſe of in Approaches, Mines and Galleries to co- 
ver the Workmen, and hinder the Beſieged from 8 


ee them to quit their labour. 


F „ d, 


( _ „ with I Bartels er > 


: * / 72 | 7 : 
Chauſes Trappes or Caltrops are e Ironzwith four | ! 
Spikes about tour Inches ong, ſo diſpos d, that 


"4 Treat of F Fort 


1 WEE ; ſoever the one Point ſtill li 
2 they are ae ate of to throw 1155 


, to ſtop the Halt coins on 


Me 
af the Enemy. 


Covert 2 is a Walk round about the Moak | 


towards the Country, having à Foot-pace and 
the Glacis fora — 5 t. . ok 


The Chemin de Ronde. is 2 Walk between the 


Rampart and the Wall. 


The Shirt or Chemiſe, is the Slidity of iis 
Wall from the Talus to the Stone Row. 


Cbepaux, or Freiſland Herſes, To called becauſe 


_ firſt made uſe of at Grainger, a LAY, of Freiſland, 


are great pieces of Wood with ides, driven 


through Piles or Stakes of Wood armed with Iron, 


to hinder the Horſe and Foot from going forward; 


Crroumvallation, is a Moat bordered with a Pa- 


rapet, which flanks it ſelf from diſtance to di- 
ſtance, ſunk about the Beſiegers Camp, as well to 


hinder the Relief of the Beſieged, as to ſtop De- 
ſerters. 


5 Clayes, are Twie s interwoven together, having 
7 the Figure of a long Square; they are plac 


upon an Allodgment, and cover d with Farth ; 


and ſometimes they; are laid upon marſhy Ground 


to conſolidate it. 


ie, i 4 hollow'd depth 6 70 4 foot, "Fe 
= 7 — froni 16 to 18, all athwart a 


Moat: 
pon the upper part of this the place a-Para- 


pet, and a<croſs, pieces of Wood, cover with 
Cla loaden wi ith Earth. 


det e is à height of 95 foot which one 


| place has above: another. wk 
. e 


" Bogk L my 1 Tree of! Fi artifcation. © 


Complement of tho Curtin» 1$ the RE nd I 

th# Curtim after you have N away its Flank, 

to the Angle of the Gorge. 

__* Complement of the Line of Defence, is the rens 

dere of the Line of Defence, . you. have taken 
the Angle of the Flank. 

| Santer-dpproagdys, are Works which the Be- 

ſieged make to hinder the Approaches of the Ene- 


my 
eg is properly the "declining, of the 
| Moat on that fide next t ntry ; although 


by this term is underſtood, 5 Covereway with 
5's be. . 

1. Wale dll are certain Pillars and parts of 
en 3 diſtant from 15 to. 20 foot one from 
aloche which advance themſelves as much as 
may be in the Ground, and join themſelves to 
ths height of the Cordon, by Vaults, to ſuſtain 
_ the Chemin de Rondes, and part of the Rampart, 
to fortifie the Wall, and ſtrengthen the Grqund. 

Counter-Gards, are Triangulz Pieces, in form 
of a large Parapet, which raiſe themſelves above 
the Moat before the Faces and the Point of the 
Baſtign to prgſerve them. 
© Comntermine, is a Subterranedl way which che 
Beſieged makes in ſearch of the Enemies Mine, 
= — 5 away the Powder, and fruſtrate the < 
Fed of it, though fir'd "the Aſſailant. 
7 Counter vallation, is a Moat guarded with a Pa: f 
t, which the Beſi iegers make to ſecure them- | 
Cres from the Sallies of the Garriſon. | 
* Corbeils, are a fort of Gabions fill d with Earth 


plac d upon theParapet to fire upon the 8 
without being ſeen 12 _ | 


* 


, a . 


* Dae of Fortificationr Bock E 


Teal is a row of Stones made round, which : 


& plac d where the Wall ends, and the Parapet 
begins; and it runs round about the place. 


and the Paliſadoes. + 
Cornes or Horns, are Outwofks which Wee 


toward the Field, and carry in the fore part two 


half Baſtions in the form of Horns, which they 
preſent to the Enemy. 


Corning, is a Work deswyn beyond the Horns 


to keep the Enemy at a diſtance. | + 
r ok 5 Joy eſt ſtreight Line that runs a: 
* Ani from one Flank tothe 

22 = Rel 4 border d with a good Parapet 5 foot 
high, behind which the Soldiers place t qd 
to fireupon the Covert-w ay, and into the Mo 
Cu uvete, a little Moat about 4 fathom brofd 


which 3 1s "uſually ſunk in the middle of a gr rt 


„ till you "met with Water. It is * 
Fer the N N ; 


* a 


Defoe 3 "WE of Works that ank one 
anothe r, and which the Enemy deſires to ruin, 


'before he ſtrive to paſs the Moats 


which there is no marching but in fille. 
Debors, are all ſorts of ſepatate Outworks, as 

Ravelins , FHalf- Moons, Crown: 

works, Counterguards, Tenailles , &c c. the bet- 


1 ter to ſecure the main Place. 


Demi diſtance of Polygons, is RY Aiſtance ber 
tween the Exteriour Polygons and the Flanks. 


Demi gorge, is a Line drawn from the Flank to 


| the Angle of the 8 VF woun 


"x 


Goridor, is the Covert-way above the Counter- 
ſearp, round about the place, between the Moat 


Ag. mom gat 7 


Defile, is a ſtreight narrow paſlage, through 


1 12 the Point of a' Baſtion, when it 5 too 


: Book E Arent of foray, C 
Demi - lune, is a \finall- flank'd Baſtion, plac'd- | 


_ weak; ſometimes this Work is plac'd before the 


Curtin, when the Moat 1 1s 2 little Wd than it 
4: ra 


cent intothe Aba, is a deep di ging into the | 
A. of the Covert-· we ay, in form of 2 Trench, 
| jr ere er part is cover d againſt Arti- 
ficial Fires, to by Ken re the deſcant into the Moat. 
Diſfance of Polygons, is the Line compos'd from 
the Flank and its Prolongatign, Rr. the Exterior 
N. 
- == is 4 Place of Retreat, to Capitulats 
with more advantage in caſe of N . 


Embroſire, the Hole through which the Great: 
G are diſcharged. 

Enbuſcade, the Place where the Soldiers hide 
themſelves to ſu priſe the Enemy. 
Enceinte, the dircumference of a Place, Bau! 
times lin d, and compos 'd of Baſtions and Cure f 
Wh ſometimes not. 


__  Bſplanade, is the place void of Houſes, be: 
tween the Cittadel an the n. 


Face, is ct ana of the Baſtion 
toward the Field, and is the n Attack d. 
Faſcins, are Bavins of ſmall Wood, two Foot 
broad, and four long, bound abous at the ends 
and middle, thrown into Moats where there is 
much Water, to a the pafl age over to "ow 5 


N * 


Wall. 


* 
Co 


3 36 | 4 of” Fortifcation.. Book l. 
_ © Fals Braye, is a ſinall Rampart four Fathom 


wide, border'd with a Parapet, and. a Banquet, 
running round about the Body ol the Place. It- 


is made uſe of to Fire u ne 0 Enemy, when 
he is Qready ſo far arias 2d, that 0 cannot 


force him back from off the Para et of the Body = 
of the Place; or elſe, to receive e Ruins Which P 
the Cannon make in the Body of the Place. - 
Flank, is the part which joins the Curtin to 
the Face of the Baſtion, from which the Face of 
ths next Baſtion requires its Defence. 
- Flank Covert , is that, the exteriour part of 2 
which advances to ſecure the innermoſt; which 
advanced part, i it be rounded, 1s called. an 
Orion. 
+ Flank ae, 58 chat which buys and fixes its 
; —— in a direct Line 1 in the F ace of the adjoy- 
L 'Baſtion:' | |< 75 
Flank Arg 18 that, Frei! the Conjunction 
of which with the Curtin, the ſhot razes the Face 
of the next Baſtien; which happens when tHe 
N. cannot be diſcovered but Tom the Flank 
- : one. > 1 
To F. * * is to play apo 2 place in 
ſuch a manner, that there ſhall be no part of it 
ls what is De fended ; and from which you may 


play npon the Enemy both in Front and Rear, 
ſo oblige him to retire. 


Forts of the Field, or Fortins, are all Fortreſſes, 
 whoſeFlank'd Angles are diftant one from ano- 
„120 Fathom. They are only for a time to guard 

ſome Paſſage or dangerous Place; or elſe they 
are uſed in Circumyal — 5 

Fongade, is a ſmall Mine male under the 

| Ground, which the — would blow a 

8 Js 


| is farniſhed with ſome Sacks of Powder, to which 


| the Sawcedge is fix d, which anſwers to anòther 5 
- Poſt, to the end it may he Fir d without danger. 


long, driven in almoſt half way into the Earth of 
the Rampart without-fide, and a little below the 
Parapet, that reſent their points ſomewhat 

floping toward the Field; and are made uſe of 
to prevent Deſerters and Surprizes. 


_ . Gahions, are Baskets equally wide at top and _ 
bottom, about four Foot in Diameter; they are 
filled with Earth, and uſually plac'd upon Bat 
teries and Paxppers that have ſuffer d very much, l 
and before other places, to ſecure them from tj 
nn Shots; Net 1D TR 
© Gallery, is a cover d walk, either of Earth or 
Turf. The ſidggot it are made with Planks and 
Pillars; and they are made uſe of in the Moat 
already flFd with Fagots and Bavins, to the end 
the Minor may approach ſafe to the Baſtion. 
Glacis, is the Parapet of the Covert-way which 
looſes it ſelf inſenſibly in the Field. The largeſt 
are the beſt. | * 5 n 
Gorge, is the entrance of the Platform of the 
Baſtions and other Works: It never wught to 
have a Parapet, for fear the Enemy being Maſter 
of it, he ſhould ſecure himſelf thereby from the 
Pat of the Garriſon . 
Granado, a little hollow Globe fill'd with Po. 
der, to which there anſwers a little Fuſee of Pow- 
der, to ſet them on Fire; they are uſed to Fite 
cloſe and narrow Places ; or elſe todiforder the 
Ranks of the Soldiers. RE 5 
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te Capital, and the ſmall Demi Diameter of the 
1 Earth, covered with 


Graſs, about a Foot long, and half a Foot thick, 

ant in the form of a Wedge to line the Parapet, 

| and the Fraverſes of the Gallerie. 
„„ 

Heriſſon, a Beam, with a great quantity of 

Nails having their points outward; it is ſuppor- 


ted by a Pivot upon which it turns, to ſtopup any 


paſſage inſtead of a Barrier. 


Herxſe, is a Lattice, or Portcullice, of great 
pieces of ſharp- pointed Wood apthe lower end, 
; to a Moulinst, which 


3s cut in caſe of ſurprize, to the end the Herle 
may fall, and ftop up the N 
other Entrance of a Fortreſs. 


 . Horſe-Sbooe, is a Work ſometime round, ſome- 
time oval, bordered with a Parapet : It is made 


to ſecure a Gate, or to relieve an over-tedions 
L 


Line Capital, is a Line drawn from the Angle 
of the Gorge to the Angle of the Baſtion. 
L.ine Cogrital, is the Line drawn from the An- 
gle of the Center to the Angle of the Baſtion. 


Line of Deſence, is that which is repreſented by 
the Diſcharge of the ſmall Shot, which uncovers 


the Face of one Baſtion by razing it. 


age of a Gate, or 


* - . 7 " 
+ * 80 


fi tion. Book U. 
Grand Demi- Diameter, is the Line compos d of 


t 
\ 
[ 
2 


Line of Defence Fichant, is the Line drawn from 


the common Point to the Curtin , and from the 
Flank to the Flank'd Angle of the Baſtion. 


_ 


nn LA Rs k 4 * ** 


Field to hinder Relief. 
dangerous Poſt, to ſecure themſelves * the 


Bonk I. 4 Treatiſe of Fortifcation. 7g 
Line of Defence Razant, is the Line drawn 
from the Capital Line of a Baſtion, to that part 


of the Curtin where the Defence begins, to alte. 


ver the Face of the ſame Baſtion. 


Lines of Communication, are the Lines that aun 
from one Work to another, to ſtop the F ury of 


the Enemy. 


Lines within ſide, are the Moats toward the Place 
to hinder Sallies. 


Lines wit haut de, are the Moats toward the 


| Lodgment of an Attack, is a Work caſt up in a 


Enemies Fire: This Lodgment is made of all 
the Materials that are capable to make Reſiſtance. 

To Line, is nothing elſe but to environ a Ram-' 
Rn \ Parapet or Moat with a good Wall or . 


M. 

Ads. is * thick Plank, abel of cover 
the Mouth of a Peta rd, and which is applyed 
with the Petard againſt the Places they Would 
break: This Term is alſo applied to ſeveral Flat 


Beams which are put at the bottom of a Moat to 


ſupport the Wall. = 
Aantellet, is one or ſeveral Planks j join 'd toge- : 


ther, and cover'd with Tin, carried upon two 


Wheels, which the Pioneers in a Rigg ive be- DH 
fore them to ſecure themſelves again the ſmall 


Shot. 
Merlon, is that part of the Parapet which i is * $ 


| tween the twoEm raſures. 


Martier, i is a piece of great Cannon very ſhort, - 


which is charged with Bombs, Carcaſſes, 80 | 
| Stones; and is mounted upon 2 Ane 5 
ane, 


Wheels or which are very? owe 
A 
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A Treatiſe of Fortiſication. Book F. 
Monlinet, is a croſs of Wood, which turns Hori- 

2Zontally upon a wooden Stake, which ſtands at 
the ſide of the Barrier, between the Bars of which 
r . in 

© Moyenan, a ſort of ſmall flat Baſtions, plar*d 

in the middle of an over long Curtin , of which 
the Baſtions that are at the Extremities, are not 
well defended from the ſmall ſhot by reaſon of 
their diſtance. This Work is proper for the pla- 
eing in it a Body of Musketteers, to Fire from 

I „„ N * | 1 


1 


. 


* 
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. Nailing of Cannon, the driving of a Nail by 
force into the Touch-hole of a great Guns © 
ö Orgues, are thick and long pieces of Wood, 
. hung up over a Gate, every one by a Cord, which 
aanſwers to the Moulinet, that is to be cut in caſe 


of a Surprize; and they are to be preferred be- 
i YT EE Re ITS. 8 
 . .  Orillon, is a ſmall Ronnding, which joining: 
with the hollow Tower. at the end of the Face of 
the Baſtion, covers one part of the Flank. 


— o ic os A amr 


Fall ſadoes, are wooden Stakes from 5 to 7 Foot 1 
high, arm'd with two or three Iron points, which f 
are fix d before Fortreſſes, Curtins, Ramparts, 5 
and Glaces: Some there are which are not arm'd- | 
with Iren. „%%% ͤ;ͤ ͥò | 
Furapet, is an Elevation of Earth upon the | 
KRampart, behind which the Soldiers ſtand, and | 
where the Cannon is planted for the defence of 
the Place.- PR „„ | - 
4 ps OO Tab as © ol as _ Park; 
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Bok, is a certain We 0b choice . | 
Fork n Cannon-ſhot of the place Befi 

Artillery, and to keep the Artificial 

Files Powder, ul warlike Ammunit] n 3 

"bg by Pike-men. 1 
| ow n tw of" al, 

of a Cap, from ſeven to cht ; 

five Diarneter in the 12 7 5 


18 _ 
in the T2 


ker ms ” Piece o 5 
cal ION T by o he ſent | _ Mace 43 


Ra A, Fr TOY isa Place allowed to the 
Covert. Ways, where they make obtuſe : A 
to plant ſome Pieces of Cannon, 11 4 
ons, to force thoſe that advance in 8 

| 4 eg 0 retire. e. L. l 1 ooP; 
Place of m, pc V, 18-4 Place ab very 

Baſtion, whence the Soldiers ſent from the G =Y 
Place to che Quarters aſl d them, relieve 
chat are'itherupon the Card, or in Fight. 
 Place*tryigular, 1 4 Place whoſe Ang 


ſe 


les and 
Sig ar, Air. Agent FBS! 


AN” whoſs Angles and Sides 3 are eve- 


Hlaue, the denen of A 1 its 
Hei RN CES 


he yon the other, 2 


M0 ae 
9165 


Ga, 0 
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Maintain the Trend for 


e hes, 


ds 80 1 0 ge: ; e - 
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inf Sicge, 38 qthe Angar 7 | 
the wo n 8s 


Dong] about the Place beſi eged, .t6 PevenbRebe 
and dad ee 2 a 2 arty Jo wn 


2 


Frag fer e e — — 
5 derhis d-djefoxe har v=o Where 

"= 5 8 ma No 4 Saliant Angle gg oi 918 256 
5 . 1 Madden th of 


51 in Re-entring. and Saliant” 5e 


n hart ma, defefid-angt hen 
hl placed up . the buten 


htc J fs K ſcare Fort, — 2 * 
Nene i uſu deines 


ut in N 
Cucumr ieee and 


eee anhin Mafzyi Plags they 
are often made of Malons ork for the ſecurity 


ofthe Neighbourhood 


1,» 
PE... 8 


2. cok 
= 03 bow 7 5810 8 un % Sl 


22 75 gil aueh {+ N, log ge vr ee I, 
5 _Adinall;; Jian Sol 8 thou 


the 
1 1] . 


Redui It, 


8 = 


w 


Cd HE 


7. 4 Place 
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Nn 


Neduit, an advanta piece of Ground En- 
trench d froth tlie eft of the Place, to retite te 
in Lang rake dry KATP. on 


* 


e compoſed of Bat s and Curtins, 
wherein to put the Soldiers, and Pant th the "Can 
non for the defence of the Price. 
pes; dan Intrenchment form'd\ by 

pets makin 4 Re- entring Angle, w uch 5 
2 ma Work ee to be Giſpured Inch r by 
5 Sometimes it has a Mo af. 


2 that 


po When! che Enemy is ſo far at Ivanc 
48 rio lon ger e be refifted or heaten 


Old Rampart Ur ot 
67 | 


- 1 7 oſition; it is borde 
Para pet; an Tometimes with Gabſbits and 
5 i den With Eart n. 585 11 aero 
Rideau, jp. : firglt Elevatic "of Earth in the 
plain Field, aj extends it ſelf in "length';"ve- 
ry proper 8510 thee that would beſſege a Plate at 
a near diſtance, and to ſecure thoſe that would 


2 to the Foot of the Place. CO I 
del,” is a Round Tower FOTO raiſed . 
the Foot o the e 8 Ws n 


1 2 þ ; #% Ry 5 * ' RN 
* + 1 Ser 
415 * Iv: - 1 ; Vo 4 . 24 


Wack of Barth, a Sack of Cons Cloth to n 


tain a Foot; oA Foot anda half ; ſerviceable up- 
on ſeveral Occaſions, but eſpecially for the ma- 
Kin Retrenchments i in haſt. 
"The" Sargnor; a Moat; to empty the Water by 
Sibthrtdnea) Conveyinced 40 paſs it the more 


that remains WE 6! 
WK: 6 2 Suppe, \ 


'the raiſing ol. be Earth which runs 


ment, 1s a rk ad ofy art of 4 Kam- 5 


eaſſly, after you have eint pure upon the Mud : 


© end O LE EIS 
— 


Sappe, is the deep digging into the Earth of 
the Covert Way and Ekel in the Form of a 
Trench. The Earth which is thence digged out, 
ſerves for ſecurity on the Right and Left, and co- 
vers you above againſt the Fire-works by the 
helpof the Hurdles laden with Eartn. 
4 Sarrafm, is no more than à Herſe. 4 
Saucidge, is a piece of long Cloth, of which 
they fow the ſides all along in form of a Gut, 
which they dip in Pitch, and fill with Powder: 
The largeneſs of it ought to be ſo much as to con- 
tain a Tennis- Ball; and then they put one end of 
it to the place where the Mine is, or a Fougade, 
or Cheſt of Bombs, and the other end es 
to the place where the Engineer ſtands that ſets 
——A ð of amet Dias, 
Sauczages, are Faggots made of great B. 8, 
bonnd in the eee both — gg whoſe uf 1s 


* 


* 4 
— „ 
. 2 


. 
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the ſame with that of Bavins. 


bd 7 


. 


Shouldring, is nothing but the Orillon. 
4 Scalade, the mounting of the Wall with Lad- 
„ +, T 4 
%%%%0 „ 
- Star, a Work with ſeveral Faces, compoſed of 
Parts, of which the one flanks the other.. 
Sillon or Envelop, a little Rampart covered with 
its Parapet raiſed in a very large Moat, the 
- Praught of which Forms Re-entring and Sahant 
Angles, to the end that the Parts may recipro- - 
call * ee 


wogonAmS nnn 


-  Talut, is that delivity or inclination which is 
allow'd to Works whether of Earth or Maſonry, 
the better to ſupport them; and the worſe the 

Earth is, the more ſloping they ought to be. 22 
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* 
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Tenaille, is a Fortification that has in front a 
1 Angle, when it has no Flanks; and 
this is call'd a Simple Tenaille: But if it have 

Flanks, then it is called a Flank' d Tenaille. 


Terre: plain, is that part of the Rampart, which _ | _ 
TT equally level for the Recoil of the Cannon. . I 
owre Hollow, is a Rounding made of the R. 


mainder of the two Briſures to join the Curtin 
to the Orillon; where the Small- Shot are placed, 
n may not be ſo much expoſed to the 
view of the Enemy. i 
Trenches, are Moats which the Beſiegers make 
to approach the more ſecurely to the Place at- 
tacked, The depth of it ought to be from 6 to 
7 Foot; the breadth from 8 to 10. They are ſo 
to be carried on, as not to be in view of the Ene- 
Tirana is a little Moat bordered with a Pa - 
rapet to the Right and Left, which the Beſieger - 
makes quite athwart the Moat of the Place, to 
paſs ſecure from Flank-Shot, and bring his Mi- 
ners to the Baſtion. This Traverſe is covered 
with Hurdles loaden with Earth , for ſecurity 
from the Fire-Works, The only difference be» 
tween this Work and the Coffer is this, that the 
one is made by the Beſieger, and the other by the 
Beſieged. I nk, EO 


Vedette, a Sentinel on Horſeback, 


Ince it is impoſſible to build a Fortreſs, 
without having conſidered before-hand 
-what Reaſons there are to induce an En- 
 H<#--gineer to do it after ſuch a manner, that 
there is no great matter to be objected againſt 
it; there are ſome certain Maxims eſtabliſhed, 
according to which, when a Fortification 
ig raiſed, there can be but little faid againſt its 
Advantages to thoſe that are within; as you may 
eaſily examine. it your ſelf by the following Ob- 
„ DMS 30062654007 $0951 6:5 
I. All the Parts which are to encloſe a ſpace of 
Ground, ought: to be flank d, that is to ſay, 
view'd on every:fide, that ſo there may be no 
ſhelter about hs place where the Enemy may 
lodge himſelf, but what may be diſcovered by7 
thoſe within, not only from the front, but from 


. 


the ſides, and even from behind, if it bs poſſible. 


II. Whatſoever encloſes a durable Fortificati- 
on, muſt be either Flank, Face, or Curtin, and 
built after fuch a manner, that the firſt Diſcharges 
of the Cannon may not be able to pierce its thick 


neſs. | | | 
| III. Regular 


— 


— 


3 
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a III. Regular Fortificationir as much to he bre. „ 
7. end, tat wihadh is Hregula r.. 
85 Mig 
IV. It is impoſſible to fortify a Triangl le after 
as  theRegylaraya ir oops wee 
5 18 always leſs hen, po Degrees... ext * 1535 
V. The patter the, Angle. of the. Fentanigrhe 
| Place by ſo much the enen en 


V better, becaaſels will hays-more Billet | 
| W eo * TI 


VI. The Angle of the Baſtion muſt never be grea- 
ter than 100 nor leuten. fox being 
n i 12 e e he defended ias it gjght 
| being leſs „it is not able to ahl the 
In nju of the Weather, or the Efforts aft 8. 
and 6. nnon. See Chap: I. Seck. 4+ Book IV. 
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In. The greateſt Apglesare beſt to a. „ 
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. 9 VIII. The Angle of the C ought never 1, 
Fl to belek than 90 Degrees, nor Smeg n a 

| becauſe, if it be larger, Gf * — 
3 the view of the W * Ea * _ F 
. Book IV. I ml þ 
4 ; T. NT 
#& 2 Halls The g great Pens Ge are to be a 


"md before the ſinall ones, as „ 


is more ſpace to retrench in, as becauſe one may 
make retiring Flanks, whic ö 1 8 Rees 772 a 
0 90 of the Pace 5 f 
. . Great Flank ae bet. bein 5 0 
| . 52 Rt * RE WADE e on 
* N 1 4 F 4 * ö 6 4 7 : 795 1 X. The 
; . 2 | , 1 | | * 
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. The'Face an t to be never ie. 


cht 
half of- the Curtin, if it be not 3 in 1 
Fortifi cation. 


III. The Faces of the Baſtion ought to be de. 
tended by the {mall Shot of the — ite Flanks. 


XIII. The ſhorteſt Faces are beſt; becauſe the 


are not fo ſubject to-be attacked, as when they 
come out 2 a wy in the wore of See nnd 
3. of A 


© XIV. The Curtin « at que e ſhorter | 
than 60 Fathoms, whit is 360 foot Engliſh, 


nor longer than 100, 3 Irregular 
* | 55.0 


XV. The Line afDefence muſt not be of orea- 
ter length than 120 or 125 fathoms, becauſe a 
Muſquet can carry no farther to do execution: 


| A Trewiſe 55 Fontfcation. Book II. B 


= Holdman contradiQs to this Axiom, when he 


_ fays, that it may be 150 fathoms; and likewiſe 
Georgs Paſcha, who"believes it t may be 136 fa 
ms long. | 


XVI. The Talut c Or : Levkd cake bh no means 
to be forced or ſtreightened, but ought to have 
a. that the Ground or e _ ſet⸗ 


tle of it 


XVII. 4 * de Trenches are to be pre- 
ferred before thoſe that <p narrow and tobe pre 


large and leſs deep, - becauſe the Enemy will find 
more ae E to get over T the firſt ſort. See Chap. 


0. of Boat l. T Dry 
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great Places, e ennie, Retreats, and 
Cours, are nece 


7 drained, ., t to be preferred before thoſe 
* 


the e m Win he's the loweſt: 


A 


ways determined, whether we deſign to repair 
an 21d Fortification, or ſurround any Town with 


we are to make our ſelves Maſters of the Paſſage 
of a River, or any ſtrait Place, er an . 
4 that i is of advantage to command the flat Coun- 
try, or an Iſland in a River, or of one or more 
jett ings out of Land into the Sea for the — 


kind * are beſt for the Eee a 


XVIn. ary Trenches are to be Ae be- 
fore thoſe that are full of Water, eſpecial der 
* 


XIX. e full of Water that cannot 2 


mall Fottreſſes where Sallies, 
Retreats, 08 Succours, are not 8 15 neceſſary. 


XX. The Outworks oug cht always to be 1 
than the Body of the — and thoſe that are at 


. Ar. 3 
of the Situation of Places. gt 


8 it is very rarely permitted to make 3 
of that ſpace of Ground which is to be for- 
tified, but on The contrary the Place 1s almoſt al- 


M jr EI” IE — 1 

— — — . * — — — > * * Y — 
* ; - T # g we 
Way £16 ; Mk” 2 
e * & HF 4 — 
8 * * 42 Y 
* 6 4 
* % 


Baſtions, and other kind of Works ; or whether 1 


* | * % 


a Port; and laſtly , for ſeveral other Uſes, the. 
recital whereof would be too tedious ; It is ne- 
ceſſary upon theſe Accounts to underſtand, what 


ſtrong 


„„ 


8 3 


"ring Hold, ant to Rao the he Opinion of _—_ 
-concerning-this Matter. LT . V 

ut in nal Moch got 
1. V bar are:the avenge 2 Fortreſs 3 of 


| ona Mountapeai..!., 11s 518 (2100 


Az. This Fortification Is not eafily Ruined by 


— 4 9 les Dtgib Sd v 


. The Enemy willte atia a great deabofdiffi- 


culty to bring their Machines to batter. down this 


3. Thoſe of the place may di ſcaver tlie Enemy 


Vat. a great diſtance, and Jo hinder them from 


making their Approaches Denrer. or . 
4. The Horſe or Batteries of the Enemy, which 
aue planted either on plain or riſing Gronnd; can 


no ways do any; dammage to this F ortification, 
it being always lower. 


5. Upon an Eminenge, the Air is always 


more healthy than in Vallies or lower Places. 


6. The Enem — but v gr hy Ale 


a 10 dan ret a] ace by Aſfanlt, - cis. 


To . r 1 34 if 135 48 72 


vi aro the Pig of 4 55 Hil ago 


oo wn? 
BEW : I'S 
„ 4 


1. They commonly want Water in fight es ] 
2. It 18 difficult to bring thither- Materials, - 


Provil ions, and other Ammunition. ; » 5; 
3. Theſe Fortifications are for the mol part 


not very durable, having only a ſandy 00 fa 


vel Earth for Foundation NI 


WH. places O ituated, aro not to be deore but 
Wien great difficult. 


J. Such a Place cannot well bevlefendad,; he- 


| 3 | 5 | cauſe 


Böck l. 
cauſe what 18 done b 24 the Cannon from tog to 
bottom, 18 15 but of. litt 


tions are 
ſmall Forts, in order to command the Cn 


Wy: Art of Fortificatich. 91 


3 


98 uence. 


6. Sallies are there very d. dapgeroc HY ecially if 


they be at any diſtance from the Counterſca | 
they 'Theſe Fortifications are almoſt args Te 
regular. F f j- 


Advertiſement. os 
It is to be obſerved. that theſe kind of Sita 
good for Cittadels, Caſtles, and other 


thereabouts. 3 | ny” 


i® 


| IL The Advantages 0 a auh or Femy Situation 


I. The Enemy. cannot come near it without 
danger of being t. 

2. This Fortifcation is not eaſily blown' up. 
3. Theſe Places may be fortified for little Charge. 
| 4 They have there no needd of a great. Garriſon. 


The Diſidvonrage off a Marſby Situation, 0 10 


1. It is almoſt i ſſible to relieve it. 

2. It muſt be ſtrengthened with Piles driven. in. 
© 3. Sallies thence = commonly unſucceſsful. 

4. The Air is there always unhealthy, which 
18 the occaſion of frequent Diſtempers, becauſe the 
Water there is Always corrupted... 

5. Theſe Places may be attacked without any 


f great loſs 0 they ſtay till the Froſts. 
8 II. The. Advantages of a Place encompaſſed round . 


with Mater. 6 


1. It cannot be undermined. 
int | FL There 


— — : 
<>» nt Kates. a Ms nt ra ears Bev 


g2 A Treatiſe of Fortification. Book ll. 
2. There is no occaſion for any great Works, 
3. The Enemy cannot always diſcharge their 
Cannon with any certainty, — e the Water 
ahates much of their force. . 
4. The Beſieged may very eaſily ſet fire to the 

Enemies Shipping: e . 
J. The Nav y is too much expoſed to 
 theview of the Artillery of the Place, „ 


' The Diſadvantages of a Place f rome with Water. 
1. The Enemy may eaſily ſtop their Proviſion, | 


- and hinder their Succors. . 
2. Boats alone are ſufficient to attack ſuch a 
place, and fo there is no occaſion for Horſm. 


3. Theſe Places are more ſubject to Diſeaſes 


than others. / 
We may affirm, that theſe Places that are en- 
compaſſed all round with Water, which cannot 
be quite drained, or at leaſt with great difficulty, 
are the beſt notwithſtanding, becauſe they are, 
as it were, fortified by Nature: Tc 


. 


«„ — Om 
4 * — 


| TV. The Advantages of Plac ” ſitua te 4 - * 0 
Plain Ground. i Ho A” 


1. There is great Plenty of good Earth. 1 

2. They are never there in want of Water. - 

j Almoſt all theſe Places are commonly Re-. | 
4. They have theye Earth enough to make 
Retrenchments , in cafe the Enemy make their 


Attacks with great fury. OL 
5- The Enemy had need to have two or three 


Armies, 8 


of the Place did their 


Part. 


1 . of the Mountain. 


Bock II. A Treatiſ of Fortification, 


Arimes , if they would intercept the Proviſion 


and . ming to n of the Place 
from all Pars. 


Tk 1 of Ts crelled agen a Plain 


* 


I. The good Soil that 8 is about ſich 2 


Place, ſerves, only for the Enemy to make Re- 
trenchments, Batteries, Approaches, Redoubts, 


and other Works, from whence they may do great 


Damage to 9 = Beſieged 8 3 2 
2. emy ma: orm Ir 25 

7 | on thin Gay that is to ſay, 
they may give it a Regular Figure, and en- 
compaſs it with a good Trench and a good. Ram- 


3. The nnd! 18 very good. to make Mines 
under ſuch a place. ' 


4. The Enemy may ſeize all the F rats grow 


f ing about theſe places. 


S 


| 1 1 1 
Theſe Places however are beſt, bec 3 es 8 


of the place will take double the n that 


the Enemy can have. | e 
V. The ſide of a Mountain is a very il place. 


to 0 fortifh and it muſt be avoided as. much as 
may be, becauſe the top of the Mountain almoſt 
always: commands the Place within. 


VI. The Valley is no good place to forti 
becauſe the Enemy may nn them from: 


vn. De 


8 — — 
„ — Sr TE — E. — 
2 * 


wy anerk. Book I. 


1 0 11 


VH. ' The Ad Lange? of Plates fittated: on the Sides 


of any Great River. 21 
TY You! May pring thither by Water; Shay t 
| ever 1s neceſſary for Building, and for tlie Sol- 1 
ers. 1 
2. Yow may fortify” the Circumference after t 


the Regular manner, or at leaſt near it! 
Fhe fide towards the W. pet: 1s forfeit Anal 
e. 1815 1901 aff 5 5b 
—_ 1 . It may be eaſily Relieved. eee 
= | 4. Earth is there very plentiful for repairing 
ul the: Works, and fbr Hr ing Retretichiments. -/ 
I iy. Won m may tRere imake Sluces 2 Put all the 
=_ -|- Coltepedrcaivabler Water. 
| 8 They never want there any Water. 175 | 
The Enemy thtift have a gfeat many T roops 
to to lay Siege to ſuch a Place, by reaſen of . 
ſtance of the Quarters. A 4.4 
8. If it be attacked only by: Lald, nothing 
ben but that the Beſieged may paſs the River 
at pleaſure, and receive Succors by Boats. 
9. If it be attacked both by Land And by Wa- 
ter, there muſt be two great Jy which will 
be very Chargeable. iin e 


moſt f Places ſtrated b en the Sides  þ 
92810 i Great” River.” DE itte 


q z. ; F 7 88 ; 522 8 
3 14 18 F; 3 31 . { a: 4 t n 8 o 


- I. The River ſerves ts: Eneftiy- for tranſpo - 
: ting whatſoever is neceflary for a Sieg | 
2. The Enemy may caſt up great! heap ofBarth 
to Command the ab.. 
8356 The my my; call ly ſhelter wd 
on 


| 


07 


Ain N IL 


SL 


_ cauſe it will not ſtick together, as becaule the Pa 
7 made thereof are good for notfling: But 


Wo 4 Düpe/ ona x EN 


e 
Adverti ;ſement: | 

7 t we _— 

ntioned, 1 eat e they are Mafters of the 


ot to 0 be denied, 55 that 
NY ook h tlie e on 1 A e e 
2 If ry WII t tif 15. 4 900 31 i l 


N are 


referred. befare.any TA of. 9 —— 
331 maid WIT ee 


Kh 1 40 C 1 442 


HA P. III. 
141 1 S | 
AQUI air wk 4 105 — hs as 07.9 _ 


i ti c 18164 
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vi * 245; 
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e EC 
ex; Advantageous tions, "the E 
s good for nothing; and oh 
Are al. Situations. that have a 
hey lie ſubj e& to be . 


Le a _ that it would be 


* „ Sa. N n N yo . * 
* 1 * * e 4 e 'F * % 1 OD : * * * : 
% <4 q * * ; 3 4 14 \...9 j t F 4 4 Ls 9 5 3 J ef - 


Ground, which is the workt of e 


f you are compelled to fortify in ſuch a place, 
vou e choice of the beſt Veins of Earth 
to mak e Parapet, and cauſe it to be brought - 


from elſewhere, *Tis true, this ſort of. Earth i 72 
| 0 


A * 7, ee Fortifieation... ” 1 if 
_of ſome advantage, in that the Beſi jegers wall fad. 


© It difficult to cover themſelves in their A roathes Y 
| = want of IE: Xa Pf 


Sed. 2. Grchy or Sandy Earth is 
wiſe very bad, by Takin that 1 wants a bit 1; : 
Quality, being always apt to tumble down; 5 
when you are forced to make uſe of this, ON muſt f 
mix ſome good Earth therewith, or fome old 
Dung, and the Ramparts muſt. be well 3 with 
Stones or Baff and the 15 6 ets with Turfs, 
= ” we Marſhy Ground is better than 
the two former forts, although generally tis not 
ee when Sports comes to oy, bei 


f pieces; besides tis Fei diele 1 
th enough about a Marſhy place for nk 
Ramparts, Parapets, and Glacis of a reaſdnabl 
Neige ak = moreover, the Foundation, of theſe 
Works muſt be always ſtrengthened with Pile: 
But if there bea necellity of raiſing Fortifications | _- 
in theſe bs. it muſt” be during the Heats, | | 
at ſo PE: Eart FF e the "greater u- 
"$i ence. e 2 S 1 RO of. 5 8 A 1 15 a . . 
Felt 4. The beſt kind of Earth 92 Fortifyi 
is that which they call Fat or Fertile Groun 
Aauſe *tis pliable; and you are net obliged 
1 nog then the Foundation with Piles, 
* N unleſs yo will. 5 


* __ 

4 F- 

- + oh Fs 2 ; N N 3 ” ” 2 „ 1 
2 - - 7 * * * a. | 6 # CH 

* F — "RE. ws - a 


2 ˙ ̃⅛Ü˙ wum 5m 1 :/ on Mm Ve -T-t̃ IF 


2 Place e * Ta able 1 to Mk 2 long 
W | — dk it has not wherewithal to make re: 


| 1 — muſt be Proviſion made 
a | ecellaty for 4 e, 3 under 
n un ETIXOOC, Money to pay | 
Cor, Hay, Wine, Beer, | 

. „Salt, Wood; Powder, Lead. 
3 ce or Great ee — | 
t I ' 
4 x ce | A'good ; 
2 FE Np care 45 . An able 
. there likewiſe very neceſſar | 
8 ht be added, ſome other 

2 ap DID; the Soldiers, er cart. % 5 
1 21 . 
2 | ; 45 ; OI. 5 
0 ; bf 
1 : « > Pp - RR 
; | | ; 8 50 . 1 - : 
| . — > | . 85 
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| wel ca Cine wen or taken at ple⸗ 
5 t preſent diſcourſe ſomething there e. : 
__ 5 ide the ny on of your = ez © 

"Into" as equi parts, ou wou 
e 10 your Figat fe: For etample, into | 


4 2 31:3 FA ED IA 


2. Drop thi Dae AB, and make w: % 

this diftance of points AB, two Arches to inter 
Rane. 4g 
3. Draw from the Point C, through the ſe⸗ 
”,-  * cond Part which is mark d by the Point E, of the 
aid Diameter, a Right Line, till it touch the 

£1 - Circumference all below the Diameter in H. 

oy . This diſtance from the Interſection to the 
* Point A, of the Diameter, will be * 

be ſide of the Polygon demanded, 


* See the Plate B, Fig 2. + nat 


2s 


at theſe to ſhew the Feet into Io ot 


i 25 Book Jt, 1 2 of Fontifcation. 


Sect. 2. How tomake a Seu. ety | 
8 to be done by 4 Scale, you . : 


| muft know likewiſe the manner 


which is as folloẽ e. 
--T. Divide a Line into 10 equal 


W it 18 made, 


parts, and one 


hers; ſo one of 


* einge 45 TS & I * 
. a * 9 es £8. hs 
: 5 — $ : 
"Ts 
1 
* A 5 
: 
U 
* 
1 


ö Hee laſt xowill make the hundredth part of your 


O you 4:0 the Facts, ys a F Opt.epntains 


wins, Oat to ſay, one Fathom of your Scale. 

2. To: make the Scale well, you W divide 

o ons Fathom into ſix other equal parts, to 
the Feet; for a Fathom is fix Geometrica! 

ect, as have been already ſaid. And by this 


be vau will have a per fact Scale, for to Row 


10 the Breadths, Lengths and Heights. 
3. When you * make an thing that 5 


ſhould be very exact, you muſt 5 take a 


Foot, and divide it into 12 other equal parts, and 


12 Inches. 7 
2 
: 52 ; 
8 5 2 : af Sx 8 2 N * 1 | ' 
0 IN" OY * — — 
: - F 2 4 wy 2 : a * 
* 8 4 
. 0 H A p. M. „ 
a , 1 
| : 3 


i. How to Def: 4 Square, 7 Gs | 
IN Ras there are thres farts pena, 
the Large, the Middle-ſiz d, and the Small; 


25 at preſent they never make uſe but of the 
5 Middle- zd: Nevertheleſs we Will firſt ſhew 


uh  Dilſeregce , before we ſpeak of : the e 1 


| 15 CON | | F N > * 
YO l 4 2 | | "ut UV TE of SIN 1 
ha” % + : l » \} Oy Tf 9 . f . 7 F 
EO) HA 1 1b 
ne 1 5 2 hs * a Wy WY Vi. . 2 5 
4 | , | Fi . g oy 1 
4 d „ N . 
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100 4 2 . — Book I m. 
8 Me Square. ; 
1 Lan e Manner. Pahoms. Fee 


1. 1 3 14 80 
2. The Side or Exterior Polygon 200 oo 
3: The Perpendicular © + 7 „ 
erde 1 | fc L * OO f 
5. For the ement o the Line e 
of 5 fence take : 8 IP : 8 3 4 
6. TheFlank a 00 
* The Curtin _ GOES = o4 
885 Line of Defence 149 . 1 
The Middigfe 4 | e Tar. 
1. ' The Semi-t1ameter x1 3:239- hk. 
2. The Exterior Side 180 o 
3. The Perpendicular 22 00 
4. Ib Fe 55 980 
5. For the Complement of the Line = 
of Defence take 1 | 9X —- 
6. The Flank -20 --- 61 
7. The Curtin 1 24,08: *: 06 
* Line of Defence „ — 00 


| The Small,  Fathoms 5 

l. The eee * 
2. The Exterior Side 
— 2 The Perpendicular 

4. The Face ; 

1 For the Complement of the Lnez 
Br Defence take 

6. TheFlank 

7. TheCurtin 
8 8. The Line ha 


— 


= , N — * . „ A de * 
$ * & — * x 5 L : 
/ * * s * * * % 
n * 1 4 * x 
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2 an. A Treat of Fortificaion, © 101 — 
Nu. Explanation of the Middle fd Table. | 


Hering Pen the Diifirence bene ,, 


Manners, we ſhall only ſpeak of the Middle-ſiz d, 
as the moſt in uſe at this Da ay; and to be- 
gin, wewill examine the ſaid Middle-fiz'd Table. 
1. Takes 127 Fathoms, and two Foot between 
the Points of the Compaſs, and make a Circle. 
2. Take 180 F 973.20 and divide them with | 
the Circle into four r s: When the ; 
joined the one to the _ cg * e are _ 
| terior Sides or Pol . 
3. Divide one oftheſs fur Ades 18 a equal 
parts with 90 Fathoms; as E, F, G, H. 
4. Draw from the Points E, F G, H, ſtreight 
Lines toward the Center, which are called Per- 
pendiculars; to N 2 5 allowed 2 2 Fa- 
thoms in lengt Feu 2s eb 
N Set the R 0 Ip pita Points A B. C. - 
D, and draw ſtreight Ts through the end of 
the . Ie 57 > I, L, M, N, at pleaſure. 
55 Fathoms, and place them upon 
the Lines EE from the Capital Points, tomark 
out the length of the Faces, 3 Te c, d, e, f, g, h: 


. Take 35 Fathoms, and put them from the 
Point 8 2 the n r ends, viz. fromm 
the Point I, L., apon the Lines that 7 


one be ond the VS Points, to mark out the 
engtlethat is to be taken 78 the Co 7.0 of 


the Line of Defence, 2 O, LR, 
MS, MEL. - NY N * ; 37 


8. Draw the end of the Faces and theſe Points 
OPQRSTYVX, which terminate the Comple-. 
ment of the Defence, and you will bare the Flanks. 


HB 75ö;·wüöi 


* 
. 
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9. Then join together che Feet of the W | 
and you will have the Curtins. 


- * 28 5 

1 be the Orion. Re 
o ma t e 3 
. . * 1 . 
E ; aa , 
2 


Monſieur de Vauban does not leave bis! 1 1 
Monſieur Pagan has done, or as thie Dutch ane 
Germans do at this Day; but he conceals one 
part, the better to cover the Cannon by means of 
the Orillon: And for that Reaſon we will ſhew 
you bis manner of raiſi ing it, which is not N 5 
difficult. 

135 Divide the Flank into three e qual parts. 8 

2. Divide the firſt of the three into two er 
equal parts, to join from this Middle, the two 
1 of the firſt part, on the ſide of the 


oat; and this little Rounding makes the n 
1 make the Hollow Tower 0 or Plank retir 4. 


As you have ſeen the Reforming. of the firſt 
of the three parts, placed upon the Flank, now 
Jou ſhall ſee another of. the two remaining parts, 
the Form of which you muſt henceforward call the 
h Tower, the Conſtructior of which is thus. 

1. Praw from the Capital Points of the Baſti- - 
ons a ſmall ftreight Line within ſide - of the 
Baſtion, through Thc end of the Orillon. N r 

2. Put five Fathoms upon this Line which y you 
have drawn, as alſo. upon that which is almo 
parallel to the lower part of the Curtin. This 
38 called the Briſire. Suk 

3. Take the Extrenüties of the Friſire ib 
the Compaſs, and with that Diſtance draw two. 
Arches, which inter fett another one toward the 
Mas in en, 5 4. Put 


: . SD 7 g La a * % * > * * . © | iN ; ; 
* * 
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, F ; * 4 "91 7" ol 
abs 1 * 
Portificati = 
& _ Þ 5 10 Bn : | 
f J Y . ug P, 
4 IN 254 | 
48 
* 
1 # # 


WF: 0 id Eremit of "the 5 
ed Line; and this y you win have Fit 
w. 1 N exd of 


4 
1 x 

3 *. w- 
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of th Gn of G6 Body of the Pla en ls 


T mende to fie let Bestens 
18 to be allowed to the 
„Moats, Covert "Ways. 
res, and after what they are t 
drown Obſerve then what follows: Er 
. Pathoms: Fur 

1: The Baſe of the Rampart © 11 og 
2- The Baſe of the Parapet 9193 gc 
3. The firſt ＋ 11. 25 ee 13 
4. The ſecond Banquet 0 02 
F. The Moat from 16 o 1410 80 
. 


and 


6. The Covert Wa > #6 £4--- — 
The place of „ 7 13 
8. the Glacis f 388 + 
4% caſe the Ground will give eee Ky to take | 
more, Tour ie Sg 


! :% e * > x 8 4% . 
me Explanation o #þ Table "TRI. > 
OS” os 
E 0 . 1 4 t — % F | 


1. Take 11 Fate al arry then 
to the Curtins, Flanks, Faces, 8 
Hollow Towers, on that ſide toward the | 
"OO Pk . after what manger you 


i 2 #7; U 


are to draw the Parallel to the 2 Tower: 


t — 11 Fathoms hefore; then open Four 


ompaſſes to the ek from whence you. 


Point through the ſaid 11 Fathoms a crooked 
25 till 1 joins the Baſis of the Briſure and 


the Face. 1 
2. Take three Fathoms , and carry them i . 


che n llel to the Deſign, to the 
end the Baſis of the Rampart may =? oppoſite 
to it, and parallel, Bas you ought to make this 
| Parapet, or three Fathoms, parallel alſo to the 
Orillon, as far as the Brifure : For there it is, 
that the Parapet of the Orillon ought to end. 
As for the Hollow Towers, put as already _ 
been ſaid, N Fathoms, for at i is the bread 


of the Parapet , before the Hollow Tower, me 
Too the Compa to the point from which you 
ow Tower, and the Baſe of its 


the Ho 
Rampart, to draw from the ſame point through 
| the three Fathoms put before the Hotter Tower 


a crooked Line joining the Parapet of the lower | 


Briſure, and the prolongation of the upper Bri- 
po ure together ; and there, where I touch the ſaid 
Pro 


0 longation, from thence I draw a ſinall Line 
to T ext Briſure. 


ake a Foot and a half, and draw with | 


4 chat diſtance a Parallel round about the Parapęt, 
toward the Baſe of the Rampart, which will re- 


preſent to you the firſt Banquet; round about 


which you muſt draw another Parallel of two 
Foot to mark out the ſecond. - 


4. To draw the Breadth of the Moat, tale 
from is to 20 Fathoms, and draw with that di- 


J Rance 2 Parallel to > the Faces, till ny interſ;{t 


ONE 
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, 


= Hollow Tower f 1 draw from the ſame 


RIES OE, i a Bras Prana ne, 


F Book ll. | ATredifeof ific 
one another before the Curtin. To draw this 


muſt put the Compaſs 


and draw alittle Rounding from thence 
Parallels of the Faces. 


pw pw DW Oy 3 ov &* 4} 


gle, for example i & 


89 WW \ Ws ths Yo + hw 
- 


5 Pin the . of the Moat 


on. 109 
Parallel round about t 


the pointof t of the Baſtion, y ou 
ng to 
20 Fathoms upon the ſaid point Ka the Baſtion, 


to the 
5. To mark out the Covert Wax 
Fay, take from to te 


belore the Round 
G rt ea 


ut fun Io Fathoms to 
each ſide, as G, J, and G, H, and afterwards 
with 15 Fathoms you ſhall make points where the 
10 F _— terminate, and draw from the ſaid 


four to five Fathoms, and c. 
Moat; but ſet it from gin 


5 Wat, in t . of the Interſection, ſtreight 


Lines; and this is that which is called the place 
of Arms. | 


Take 36 Fathoms, or as much as the Ground 


will permit, and bring a Parallel round about 
the Covert Way, and the place of Arms to _ 
out the Glacis or Parapet of the Covert 


And thus your _— will be — or 


* — 
— a W 7 » 


> 4 1 


of the Struflure-of the Half-Moon before the Curtin = 


of. the Sqhare, 


or 8 


adicular as long as the 
ure for TO pita] P. 


ſcarp, raife a Pe 


Demi-curtin, with its 


Q. Obſerve that in Polygon the Capita 6ught | 
to by 45 Fathoms in length. | 


} 


-*T His Work is done as the Half-Moon, when 
J vou allow it ne Flankks. 
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2. Frontthe point Q, draw a ſtreight Line to- 
ward the Orillon of the Baſtion, terminating on 


the fide of the Moat in S and D. TS 
3. Take five Fathoms, and put them from 8 
and D, upon the Counter 
of the Half-Moon, as E F. 


| 


cut the Faces of the Half-Moon, as in VH, and 


the Lines EV, F H, will make you the Flanks 
of the Halt-Moon. N 


5. Draw the Baſe of the Ram art AB, of 8 
Fathoms, parallel to the Faces, and the Flanks of 


the Half-Moon toward the inſide, as alſo the 
Parapet AC, of 3 Fathoms, the firſt Banquet of | 


one Foot and a half, the ſecond of 2 Feet. 


Faces, but not to the Flanks : You muſt give it 
alſo its Rounding before the Capital Point. 


J. TheCovert Way, Place of Arms and Glacis 
are made, as in Chap. 3. L. 3. Sect. 5, 6, 7. See 
the late Cc og a 


8 
' * 


4 . 
_ a ” 3 — — 
8 „ — . — — 


Of the Structure of the Ravelin before the Curtin. 


* ; 


„ toward the infide 


4. Put the Rule perpendicularly upon the Cur- 
tin of the Body of the place, and ene from the 
points E F, two ſmall ſtreight Lines, till they 


6. Take 12 Fathoms for the wideneſs of the 
Moat, which ought to be drawn parallel to the 


eck. 2. 


; i [* 888 a 4 2. To make a Ravel with Deals, 


4 Trediiſe i bea x 0 


Heid t talrd che Ravelin as it ought to bo 


done. 


1. Take two parts of the Flank of the Body of 


the place, and put them at the Angle of the two 


Moats; that is, from the Moat of the Body of the 
place and that of the Ravelin, upon the Coun- 
terſcarp, to mark out the Demi-gorges of the 
12155 as AB, and A C. 

2. Take the Flank of the Body of the place 


entire, and draw from the point BC, two Nee 
to cut one another in D, 4nd then 5 join B D, 
and CD, together by a freight Line to- have 


the Faces of the Lunettes. 

2. You draw the Moat of theſe Latiethvn Rom 
the half of that of the Body of the place, allow- 
ing it alſo ee 

4. The Baſe of the ampart, the Parapets, and 
the Banquets is made as for the Ravelin. See the 


Plate D. Fig. V. 


Sect. 3. To make a Ravelin with Canter gerd. 


Having made the Kavelin alone with i its Moat 
in the ſame manner as has been ſet dowb n. 


1 t fee the Faces of the Ravelin above ite 
Moat, and tr 


on the Interfection of that Line 
and of the Moat put upon the Prolongation 30 

Fathoms, as AB. 7 
2. Put 15 Fathoms upon the Counterſcarp of 
the Moat of the Body of the Place, placing the 
4 5 in the Ae of the two Moats, 2s 


3. Join A 


the Capit 


by the point G, terminating on the fi de of the 


io to have the Faces. 
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3. Join DB together by a Right Line, which 


| fe, and the other AS, B, muſt be fortified with 


Rampart, P quets , Moat , Cover 
Way and Glacis 2 20 Ravelia it ſelf” the Di- 
Frances of which are alſo here to be obſerved. 


4. Having fixed this Work on the other ſide of 


| the Ravelin, place a ſmall Reduit at the Head 


between the two Counter-gards, which are thus 


to be raiſed: Firſt where the Moats of the Coun- 
ter- gards interſe& one another, ere& from the 
. fame Angle a Perpendicular of 20 fathoms, as 


E F; then divi de ch the Faces of the Counter - gards 
into two E parts, as B G and AG, and from 


Point of our Reduit draw a right 
Line . the middle of the Faces, d 


Moat of the Counter-gards in H, and the Line 


F H will be the Face, which is only to be fortifi- 


ed with a Rampart, Parapet, Moat, er. | 


228 Ul. Glacis, if need require. See the Plate 
1g. V 


|: Sect. 4+ 15 male 7 Ravel, to be alice at the En 


1 trances into Places. 


—S 


T. Ering the place for a Ravelin you muſt. 


ce rect a Perpendicular of 12 fathoms 225 the An- 


gle of the Counterſcarp, as AB. 
2. You muſt put at the ſame Angle 6 Fathoms 


upon the Counterſcarp for Demi-gorges, a5 AC 


and AD. 


3. Erect upon the points 5 D Perpendiculars 
of 4 fathoms for the Flanks. 


4. Join the Flanks and the iel together | 


5. Draw 


Book] m. A Treatiſe of Fortification. - 09. 


5. Draw a Moat round Furt! this Work of 2 


fathoms and a half, el 1 * the Faces, 
and round before che Foint. little Work 1 


is placed a great Corps du Grad, the better to 


the Gate and the Bridge, and preſent the Arms to 1 
the Officers. ; 


6. That which is left of the place deſigned for 
the Ravelin ought to be joined together, as if the 
Corps du Guard were not - and fortified with 
Ram Parapets , Oc. as another by | 


See e Plate P, n. e 


1 * 5. te. 


To make a Horn-work before the Curtin. 


Ref a Perpendicular from 85 to 88 fathoms 


2 — the point of the Ravelin or Half- Moon, 
as 
2. Draw from the point G to each ade an Arch | 


of 60 fathoms. + 


3. Take from 114. to 118 fathom , which is 
= uſual, and reſect theſe Arches in E F, at the 


9 of the 1 ache 15 
oin together by a ſtreight Line, as 
alſo 5 R and F E. a 


5. Divide the Lines E F into twoe 


equal parts, 


from the middle of which ſet down a 22 


cular of 20 Fathoms GH. 
6. Draw the Faces as for the body of be place; = 


their length is 38 fathoms. 


7. For the Complement of the Line of Defence 
take 21 fathoms 2 feet, which join together at- 
ter the end of the Face and of the Com * 
to have 3 Draw the Curtin al 


8. 10 


go the ſame w 
2. only that 


fifth parts of the Flank. 
9. The Baſe of the Ram 


x10 A Treatiſe of Fartification? Bock UI. 
8. To make the Orillon and the Hollow Tower 
as is ſet down in Lib. 3. Chap. 
do not divide the Flank but in- 
to two equal parts; Monſieur de Clermont would 
have allowed to the Orillon of the Square Wan 


part is to contain 8 fa- 


| I that of the Parapet, 3; that of the Moat, 


I2; that of the Covert-way, 5; thefirſt and ſes 


ala a ftreight 1 Line of 24 fathom for the Capi- 


int B Sas ri ight Lines toward 
two Baſtions: VE the Horns ter- 


tal OP. 
2. From the 
the Orillon ofthe 


. che Moat, as O, _ 


has cond Banquet are to have the Tame wideneſs, 
has been e abo re. 
5 174 B L E. 5 
Erben Feet, 
The Capital QG. „„ 
The Wing DE 0 
The Perpendicular 6 WH: ne "Go! 
The Face El. 1:07 9 000 
The Flank L N 023. 
The Complement, c. HN, HM. 21 1 
The Garti MN . 38 <8 
The Line of Defence EM 4 84 _ . 04. 
The Baſe of the Rampart 08 oo! 
The Baſe of the * e 
The firſt _— J 
The ſecond Ban =. bod 1. 1s: 
* wideneſs of the Moat. | 12 e 
. 12 boſive theſe Glow: 2p 
1. Fromthe Angle of the Moat of the avis, 


* ws 


W 


than 8 2 „ Heverthele 


1 I. Rem the 18 the Baſtiondraw WER 


3. Draw the Baſe of the i Rampart, and the o- 


ther diſtances, as in the working of the Horn- 


work, only that the Moat cue = to be.wider 
it muſt have its 
Rounding. 


4. The Covert-way, the places of Arms and 


897 6 85 as in HO of the place, Seo 


1 


bv Fo 
+ $4 4 ft 
— 


\ 


0 H A P. vu. 
* make a Hun wort befare the Baſtion... 


| -iH5, 


Line of 80 86 fathoms, A B. 

2. From the point B draw to each ſide an Arch 
of 60 fathoms. i! 

3. Take from 118 to 120 fathoms, ASE 


_ thoſe two Arches in C D, the Arms where the 
Moat of the Ravelin throws it ſelf into the Moat 
of the body of the place, as EF. 


4. Join ©, CD, andD N by freight 


= Eines. „ 


5. Divide che Line CD etw equal: parts 
from the middle ef which draw down a derer 
dicularfrom 18 tꝭõ 20 fathoms as B H:. 

5. Draw the Faces as uſually their length is 


to be 38 fathoms, as K I; the Com lement = 


21 fiithoms 2 feet; 8 LN; laſtiy, the feſt is 
done as i in the Hotnework before the Curtin, the 
arts of which _ the lame diftgces Ses the 


k Tate. E, Fig. 3 


. 4 * 1 
# 4 , . N * 
8 , * # . - * . 4 * af * 
\ þ : 
F* " < N * — 1 = «® % * * 
9 * 8 . . _ Y 
; * * ä = . ” . — - AM + &... we * - * 
- . - * * 
* « hs , 
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Plate 


112 | 4 True of For f * 


To 3 4 Bel with Shoulders; an 


Rolong the Flanks towards the Field to the : 
"hagh of the Curtin AB, CD. £ 
2. From B and D draw *2 Perpen | 
from 25 to 28 fathoms, as BE, DF. © 
Z. From the points EF CE can, | 
lars from 118 to 120 Fathoms, as EG, HF. 
4- Join GH together by a ſtreipht Line, which 
you ſhall divide into two equal parts, and from the 
middle of which you muſt bring down 2 Perpen- 
dicular of 20 Fathoms, as I K: - 
5. Draw the Faces as e, che length of | 
which muſt be 35 Fathoms. | 
6. 15 Complement of the Line of Defence i is 
8 — the Compaſs upon the Extre- 
fee t two Faces, and then keeping one Point- 
— —.— ſtanding in its place, let the other 
fall upon the Line of — Which is alſo to 
be done on the other ſide, as LM, NO. | 
7. LM and NO are drawn together for the 
Flanks, as alſo MO for the Curtinn 
8. Tohave the Orillion, take two fifth parts of 
whe Flank of this Work; the reſt is made as uſual- 
ly in like manner as the hollow Towne: or Flank 
retired. 3 
9. The Baſe of the Rampart : Sc. ought. to 
hae the ſame wideneſs as the reſt of the Horn- 
works, and to be drawn parallel as far a8 the 
Moat of the Body of the place. < 
- * To. The Ravelm before this Work is 5 
| Plate F, Fg ſet don in Chap. ö. Lib. 3. See he 


$71.38 


ier Ne 4 iſe of Fartific 
+ 50 [C1 bK H A P. IK. 
pale Hary;york. with a Crown, - + 
Ji the Exterior Polygon of the 2 
work 1 1 four equalF 8, ABCD. 
four, and deſeribe 


| cemwith an Ach a e e of the Moat of 
the ſaid Work B th 10 


*. N | 
d = 
+ oy « 2 « £ * 


* 


AM 


— From the int E ero@ a Perpendicular a 
. fu e 
h 4. Put the ſame three parts of the point P up- 

16e on that Arch, as F G and HH, III FG 
1- {Fob by by.a Right Lin wh 

1 5. From the and 'F H, let fall 
ba fe adicular of 16 Fathoms, as I K, LM; 


then draw the Faces as uſually; of which let the 
length be 29 Fathoms. 

6. For the Complement of the Line of Defence 
take 15 Bonus, and then draw the F lanks and 
the Curtin as above. 

7. Prolong. the Faces of the Horns to 2 fas 
thoms, as A AN, DO and join G N and O. 
rogether by. a Right ine. 

Put 24 Fathoms upon the Wing of the 
hay on the ſide of the Place at the points AD, 
as A P and DQ. 


ts PQ, which DER 
oat of the Hornwork in RS. 


Lines towards the 
on. the fide of the 


two equal parts, of which the one ſerves for the 
aid Orillon, and theother for the retired Flank, 
Lou are to "obſerve, that the Flanks which join 
their Faces to the 5 of the ee "bk 
3 eit 


9: From the points N a 0 draw: ; ri ght 


10. To make the Orillon, divide the Flank into 


5 


1 - 
- +. +. 
> * 


E 83 an Orilon png a a retired Flank, as 
N IS 
mipart, £0. Afld all the 


11. The Baſe of the RA 


other ns, are formed a As in the Fear der 1 
See the Plate F Füs. K. 


** * 1 
L [2 _ 
2 PP. th wala TIS _ „ * 8 % 
> 4 


J mate a — boots the „ee, 


rect a Perpendicular of 100 Fathonts, and 
if there be noRavelin, take the Curtin of the bo- 
dy of the place with the Briſure to draw two 
Arches, which Interſe& one the other before the 
Curtin From which _- of Interſection you 
muſt do as I have already {aid concerning the 
| Gn int of the Ravel, as A B. 
the ſame 100 Fathoms, and make an 
Arch pn the point B to each fide. 
3. Take 113 Fathoms, and reſect thoſe twoArches 
at the beginning of the Orillon CD and EF. 
4. Join EB and BF together by right Lines, 
and draw right Lines from the points EF to- 


wards the Orillon of the place, rerminating up- 


on the ſide of the Moat G H. 
J. Divide the Line EB, and the other B F, 


into two equal p _ the middle of which 


let fall Perpendicul⸗ 

Fathoms, as IM, LN.” 
6. Yow are to draw the Fates 2s ufttally, the 
length of which muſt be 31 Fathoms, as O P, 
QR ; the Complement, &c. of 16 Fathoms.asS T. 


„ each from 15 to 16 


V The Flanks anf Oiritn de ada, 28 al. 
246 has been ö ſhewed. en 
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Rom the Capital point of your R 8 e- 


, a 
Fo 
* 


= FFS 7 


* * 
EF; ry; 
Y 4 


Fang Eft Ba 


nd 2 4 — 12 wide 


8 5 
= . 


7 P e Fi the fame breadth as 
— abt n the place. See - 


5 0 h--4 "x . e * 
* 4 F 5 i | 9 
o 
. 
1 


ho 5 "Hi. Tot. 


10 
10 


113. o 


The NY 


| The — EC and 


5 Kaplan 0. the Line of 75 N " 


E * * 
5 : 
E © . 


- . - 4 * « 
I . 
5 2 —_ 


Ee 


A OE E 
L 5 (+244 £A. 2» 


E make a Gerat 1 the a. 


1 Rect upon the Capital Line of the Baſtion 1 

a Perpendicular of 100 Fathoms, as AB. 1 

2. From the point B draw to each fide an Arch 7 

of 1oo 4 * 

3. Take 92 fathoms, 2 reſect thoſe Arches X 
at "8 Concourſe of the 12 Mains uix. That 4 

2 _ the 


{4 . 1 
8 5 


20 


| 4 16 4 STRIFE 


Raveli and chat of che Bod of the plac, in 
CD, * ED, FC. n 

he” 1 CB, BD, FC, and ED, roger by 
Rreight Lines. 

J. Divide We Lanes CB and BD into two 


equal parts, from the middle of which let- fall 
a perpendicular of 17 fathoms. - 


6. You muft Jews the Faces as uſually allow- 
<inip to the length of them 31 fathoms; to the 
Complement, Cc. 16 fathoms; to the Flank 1 3 

: Sens, 3 Feet; to the Curtin, 29 fathoms 3 
feet to the Baſe of the RT 8 fathoms ; to 
the Baſe of the Parapet, 3 tathoms; and to the 


. Ban ets, Covert-way, Eb ys as _— 


the Plate H, " XII. 


* 2 "DA "IR kl. 
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| c H A p. xIl. 55 
I 0 makea Ravelin before the Point of a Baſtion. | 


ng the Parapet of the body of the 


place above the Moat, ſo that i 5 may cut 
it in Q 8. 


2. From the point of the Baſtion esd a rig ht 


lind perpendicular, upon which 6 ff 
thoms, beginning at the Moat, as or the 
Capital. | 


che points SQ, put 14 fathoms for the le 
of the Flanks 5 T, QR. Lt 


„ >%4. Jain: T. V, VR, t ether, a ou will 
have alſo the Faces. A 7 


F. Round about the Faces of the Flanks you 
7 | mai draw the Baſe of the * of 8. Fathoms: 5 


r 


To A f 4 | 
2 * ws 
— „ * * aA 


had 6 grip ESS. fred — 


3. Upon the prolongation of the Parapet by | 


\ 
>. 


» x \ dent nap. 


Pa t 13 home, oy of, 
Pe ſually F [ the e Moat of 12 fa 
af” '0 He Fac es and the Flanks, with 

i the b Point V. and 
the i : uu the Plate I, + FT ane.” 
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wor Tek 1775 5 3 het two Bang 
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Th Tal 506 157 Wok 


1. Divide the Faces of the Tenail B * ah 


FD, into two equal parts, and ſet the half of 
the one upon the Pe e erected upon the 

Angle of the Counter 
2. From the point G, S pat 20 Middle of the 
fr Faces ws the Tenail, draw right Lines 
or the Faces of the 1 * L, and 5 The 
SE 


1 in 111 70 Ha 1155 = 


1 . 
4 K 1 ** 
W . 

= "4 ' "98 


1 . A1 j 2 . 0 
y Sib Bi 
than $1 athoms a 


mag: oo 434 4 ri e 


to, 


1 5 = 


1155 | 
ſi ngle Tenail. e the e Fer. 
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Dit 1 Fa e TT 
beg KA b. . 

* ow 2 . with en. a 


y were wog to put theſe Works 
ion, the b etter to cover them. 
The Strugture is thus. Ok T. Drau 
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1. Draw Lines 7 
ſtion of 15 
wg. of th i e 


4 1 ef 77 4 
5 Dey — Paſ f is SE to 225 tr i 

he nh as ED. other 5 
5 — lame A the Ravelin A 


Fig. 14 a 


of 77-9 Go {91 1021 
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Ihe Jn 6 60) 10 1 E800 e 40 Py lo.) 
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| 4. | | e IRI A 121 1 * 
F. Nor che C denen of the 114 6 
Line of Defence G, take 28 03 
6. The Hine e Dee GB 2 294" 03 
The Fbmk G, 3 bie cog 22 0 
X The:Curthy GH, © t os C3 
rirvy Yeo} * © Sr - It 1 Slg CL bſh ? 
a ef in Kiten of bo Tbs, O 
| at +>. 2 F A 
* See Chap. 2. Bock 3. There you will find I A, 
(1'T that is neceſſary for the Structure of a Pen ; 4 


provided you take the Diſtances preſcribed | — 
b r theſe That are m in the ſame place _—_— 
See the Plate F, Fig, 16. „9 
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Lihe 0 
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the Line of Defence before one: lon in E 
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and to the Curtin from 4 to 5: fathams . 
the Baſe of the Parapet of 2 fathoms 3 feet * 


E VE " Sy 


Moder 
155 to «in 


76 : , 7 — EET end e 
ee obſerve this Work, the 1825 


517417 | "= ns 
I. el the Rule pon, 4 he bn advance 195 5 4 


V. 75 the place, 5 Sara nc 


from 5 to 6 fa 


2. Divide the reſt of the Line of Defence yo 


B E, to the neareſt AngleC,1 5 Parts, 


as B F. E G. TE 


3. Takethe Diſtange FU, 1 points 
of the Compaſs, leaving one upon 


. F: 

the other from the point G upo 

lement of the Line of Defence, marked acer 
d 


ol the Couaßꝭ upon the p 
ther from F 9 upon the Y 
t, mark'd H. Then 3010 0 
[Gt — her, to form — 5 Flnks Do ii — 


— 


| "Yo 181 23 ik 2 EMT j++ Nl 10 2 
4. Denke k Baſs of the Ramparticf 8: fathoms 


to-the Fages, and to the Flanki of the IT 45 


about. Lon mall make che 2 Bangitts as uſual- 


tp. Seothe Flate I M, Fig. 16. 
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6. TheE.ine of fence! ./ 4 3 800 
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L Iz ade Ty -6f the bee and 
| 9 of the parts of a Place, it. is Yes 


f the Height of the A 
tts; orfather after what manfier to make the 
Profil of a Place. To which patpoſe two things 


fre to mien 
u erect the Profil of the Exterior 
W 16 alle — 7 manner as that of the Body 
of the”) 8 Yovided that - apply 
8 10 ich I ſhall 
h 48 - o be known, werte the 
Breadths have — bove exlübited. 


2. That io fachoms of the Scale of whick I 


make uſe in delineating the Body of the place, 


make but one, when I would Males: the Profil of 
the fare pe. So that 100 fathoms which I 


have d to the Body of the place, for this 


4 ford TY A Length of lo fathoms. 


Th 


The Prof of the Body « the Place 
SOT I Examples fake, let us make the Profil of a 
'Pfntagon ; and then obſerve that which follows] 
i Draw a right Line, ped wg mark 
11 1a begin- 


thoms der the Baſe of the Rampart, n 
"ng at the Left Hand, as AB. 


2. Put off 1 fathom 4. feet rmumediathty he 
depo int A, upon the ſame Line as A & 
marks out the Interior Tang. d to mark 


out 9 * Exterior Talus, put 1 fathom e 


beige B, asB D. But in the Field you muſt 


the Nature of the Ground. 
3. Erect updũ i C D two /Petpeiliculars, each 
of which contain+3.fathoms--inheight, as CE, 


La: ung then) join AE, EF, and F B, by a right 


a that wal wil alſo the beighs, of deko 
700 res . 
= par fen 4 fathoms. of the towur 
5 ,:to Wark. out To Bo aten 0 
| po EG. . 5 
F. Erect upon G a ſmall Pe 1 ly of, 
foot and # TP for ee of. 5 805 ; 
t. 48 N draw trom int 1 

5 Prat allel to Then. of the R 1 
; 2 half broad, as J Hz, that is, the breadth of the 


Banquet. Then ſet. another Perpendicular up- 


on the point H, of the ſame height as HI; and 
from the point ] draw alſo 2 Parallel of 


to feet broad, as 'L M, and then you will 
have hoth the: 7 quets. i 


6. Put 4 feet munediately behind the point G, 


as GN, and then upon that point erect a Perpen- 
dicular of 8 let, and NO; which done, Join 


. | the 


re Tri 


lus to the Rampart, according to 


th 
£ 
* 1 3 
1 "I 

1 

4. 


the point- M, and the 3 20 


fa 
the dealt t the 'Parapet with its Exterior Tal 


keys to opt M4 
Interior heightof the Parapet — its Ta 


7. the Exteribr: Talu BF two feet 


and join OP together to havq 


8. Par four ot upon uh Line behind the | 
; from which point let fall be 
R. of 3 2 and join BR 


ether. > r ih Scarp Which done, put.20 fa- 
togerh behind the pon point B, for theb x of the 
| Moat, as BS, then put two points before the 


int 8, as 8 1; * whence let fall N 
Per erpendicular of. 3 fathoms, as TV; then 


= - 1 together to have the Counterſcarp of the fa 


RV, — ſo the Moat will be entirel y ihe var of 
10. After this take 36 fathoms, fo far as the 


Ground will permit, and put TOs behind- the 


point W, upon the fame firſt ine, as WA, and then 


join them together by a ſtreight Line, to repreſent 


the Glacis. After this manner you ſhall have 
the Body of the Place according to its Lengths, 
Breagths, and Heights. See the Plate N „Fig 17. 


Nw - "Bhs Profil of Exterior WW orks. 


This Profil is made as the preceeding i in re- 
ſpect of the 7 firſt points, ſaving only that the 
Baſe of the Rampart be no broader than 8 fa- 
thoms, nor the Rampart higher than 14 feet. 
As to the 8 point of the Deſcription of the pre- 
ceeding Profil, the only difference conſiſts in 
this, that the Moat is not larger here than 12 
fathoms, nor deeper than 2 and a half. All the 
reſt is done as in the Preceeding. See the Plate N, 


Fig. 18. 
„ C2 A P. 
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tary to know which are the A | 
tior Polygons; being theſe that follow. 
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ifite for an 


treſſes, to underſtand of what breadth ; height, 
and depth, their Parts ought to be; whence the 
one or the other part derives its defence; whether 
It be neceſſary to fortify one part more than ano- 


ther; where to attack a Place, and after what 


manner to fruftrate the Enemies deſign. - We 
It 
of 


ſhall therefore now fhew how to trace out a For- 


eb in the Field: To which purpoſe 
gles 


neceſ- 
the Exe 


be Angle of the Exterior Polygon 3 
_ Degrees. 


The Angle of a Square is of 90 


That of a Pentagon of 100 


TS Bempon of 1420 


Of a Heptagon o ß . 


Of an Enneagon of 14e 
Of a Decagon of . "244 
Of an Hendecagon of 147 
Of a Dodecagon of : 150 


The 


manner of fortify- 


= 4 © - © .. 2 


gineer, or any one that would diſcourſe of For- 


My fan +, pag © nee oe e eſo. 


by + HD bl Bp 


22 nene Fords 00 
$3710: 435543 The EN cation of this Table. 1 Ny r 


Fork 2 je: If - venue draw „rh 
of fve Baffions. ch is called a Pentagon, of 
which every Exterior Polygon muſt have the 
length of the Line given A B, which is 180 4. 

then procee thus: 9! fi K 

I. Fix the Staff; u e U have: dur 
Aitrolabe, 1 y the little 
B, to f. both che. 


Es Ae e cher Iftrument r 


W Count From the left hand Ft” _ = 
an Angle of 108 degrees, which is the Angleof the 
Extecine Polygons, to che Pentag n 8 i ou make 
an Hexagon, you take this 120 de- 
grees, Ec.) there fix a little Pe "Etch ou may 
ſee through the moyeable Si ts, for 5 
C: That done fix a Cord or a Chain tothe 
B, and draw alſtreight Line toward the point 185 
. upon which you ſhall then ꝑu 9 the Th pain 

firſt Line given AB, as B 

3. Put the Inſtrument upon the point D, 1 7 
that. through its Diopters or Sights you may 

ſee the Pes B. Then ſeek by the Diopters an 

Angle of 108 degrees, and there fix another 

Peg, which mn may fee through the Di- 
opters , as DE. That done, draw a ſtreight 
Line from the point D to the point E, and 
then put the ** of the Line BD upon the 

Line DE. as D 
8 4. Do this as many times as is requi te for 2 
| Pentagon. 


* 71 
my 


& * 
. n — 
1 » 
N % 4 þ 1 3 


OO © TT ee 
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* 


9 Dirids 


5. Divide the Flank into three parts, 
ad the firſt alſo into two others, in the middle 
of which fix the Peg H. Then faſten the Chain 
to the point H, and draw the Rounding, as upon 


Briſures of 5 fathoms, and make in their Extre- 
mities two Arches to cut each other in I. Then 
fx in the place of the point I a little Peg, and. 
with the Chain that is i faſtoned to it, vou ſball 
draw the retired Flank. 


6. To make the Rounding of the Moat, ſet 


the Peg upon the point of the Baſtion or Ravelin, | 
-and with the Chain draw the . bes the 
Flate O, Fig XIX, AK. -: 


8 a » aa ac * 
1 


CA p. XX. ie 
To make the Streets in a Fortreſi. 8 


4 aw to the . of the place « * Paral- 


lel of 10 fathoms for the place of Arms 
near the Rampart. 


2. Draw all the points made of that Line be- 


= * Baſtion of the place; ; for Example A B 

3. Take the Demi-y gorge of the place, or FEELS 

is better, 30 fathoms, and put them from the 

Center upon thoſe Lines AB CPE as abed e: 

| > ay diſtances join together likewiſe by right 
ines 


4. Take 3 fathoms, and ſet them off from the 


Points A a. towards Bb and Cc, as F f, Gg; 
which muſt alſo be done afterwards from B b Cc, 


= 5. Join 


Dd, Ee, Oc. 


Paper, with the Compaſs : That done, draw the 


"i 4 Theatifbef Fart 3 ti . e 


r . 22 


5. Join Ff and Gg together by Right Lines. 
6. Fake 8 fathoms of the Line F f, and divide 
the reſt into three equal parts. Thien take one 

part of the jel and place it at the points > and 
6. upon the Lines drawn in tlie Grand lace of 
Arms, as F 3 L. Which done, put four fa- 
thoms nd: ſame Lines, after the points H L, 
as HM, LN. Laſtly, join HL and MN to- 
gether by right Lines. 

Take the ſecond part BY the three firſt, and 
put them after M N — n the ſame Lines , a8 
MO, NP, and join the Line OP together, 
Which done, 38, u thall replace 4 fathoms after 


dhe points OP, as QR, qt then likewiſe; Join 
4 Qi together. 291K 24 
Ts 8. Divide Ce fide, F G, f g, into 1 eg Or” 


ts, as 8 T and join the. L 8 T tc eder 
y Right Line. Then put 3 fathoms _ each 
my of the Points 8 T, as 3 'Ett, and draw 
NR S T together; and Theſe will formt the Streets of 
- your. 4 ortreſs. See the per P. Fi 185 * 
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BOOK. — 


| 2 Brid es, "Bridges, other T 8. But: we * 
e agg 


c H A p. TY 8 0 
Oft the Principal Anglos of a a Fortreſs. - 
8 = H {1 8 en the Exlication of 


the Parts of a Fortreſs, 8 beef we 
\ ue ſpoken : By which are 
to be underſtood the Cavaliers, the 
1 the places of Arms, the Countes-Gards. 
e azines, Gates, Back- Doors, Draw- 


begin to treat 


1 Th 


the Angie 8. 


. -To Ja 155 Angle 9 the Tanuer 7 every Jig 


lar Fortreſs. 


Divide the, Ctrl of . "as 
which contains 360 Degrees, by the number of 


' the en of your Fortreſs, and the Product 
: of that Diviſion will make the Over- 


7 1 Nd 


* ture, or Angle: of the Center. For 


- E 2 6 Example: Jet us ſeek the Angle of 


ir the rg te of a Pentagon; to which 
purpoſe, you muff. divide 360 De- 
We 5. For in regard our Fortreſs has no 


more than five Baſtions, a larger Diviſor cannot 


b. en: Sd that the 1 of the Divak on be- 
ing 


„ © n a 
5 ” Y ” * N * — 
' or if I 5 
* : 


— 


| Book iv. 4 Neal if, F oification,. 1 FE, 


ing 72, we muſt ſay, that the Angle of the Cen- 


— i terot a Pentagon has 72 Degrees o Overture. 


Sect. 2. To find the Hisle of the Gorge, as it is called 
after V aubag's manner ; or the Angle of Exterior 


Polygons. 


to — * the An gle of the Center of the ſame 
Fortreſs of 180 De rees, and that which remains 
makes 1b Angle of the Gorge. For Example: 
If you would 575 the Angle of the Gorge of a 
Pentagon, you muſt from 180 Degrees 
ſubſtra& 72; for that is the Angle of 1 
the Center 4 a Pentagon: Then ob- 

ſerve what remains, which will be 180 1 — 
Degrees, and ſa „ That the Angle 15 1 
108 Degrees of verture. Eton: ws 


Seck. 4. As for "R Ar Je pf the Baſtion, ah all 
the reft; it is \mnofſible to know what their 'Over- 


it depends upon the knowledge of the En- 
peer "to hack a M 10 t they may 


Node a good An gle of the Baſtion," according to 
much a 


cipal Apgles af our mafiner of Fort 15 teen“. 
'% Ir 4 8 quare. * 
1 Tha 1 of the gener! is - 0 > age 
2. The Angle of the Gorge „ 
3. the — 53 o@» 


* 25 * , 
: <P * r * e Oe 888 K 
BY \ 2 : v 97 8 
"I d An ar © . \ * * * 
* * 4 * * 2 WEL CE 
RES 2 2 5 " 25 1 
* 


To find chat Angle, there 998 no more N 


— re, in regard chey are not always the ſame. 


moſt al ch the reſt take their meaſures. Con- 
ſult our Authors upon this matter. Nevertheleſs 
we ſhall here ſet down the Overtures of the prin- : 


"Fx, * 1 . Fn 8 > 
YE , mY Ty . I a 9 


** 1 * 
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4 The Angle oß the Curtin 98 
. The Angle forming the Flank 81 


_ 1.3 Rs 3 The Angle forming the Front 112 
4. e Angle Y «7. 


tia e | 


2. The A of the Gorge 1088 
3. The Angle of the Baſtion 7 
. The Angle of the Curtin 
5. The Angle forming the Flank 


$0 


oy 


5 wa 7 V. a. e 5 
LE g 
© The An ml of the Center i is. 80 
2. The Ts» of the Gorge 120 
3. The Angle of the Baſtion _. - Bo 


The Ang 33 to form the Dk” 


4. The Angle of the Curtin 

F. The Angle to form the Flank 
6. The Angle to form the Front 120 
7. Ahe eee d 


30 
* 
Bg Mix. 
5 The Ang FE of the Center is PE 
7 NON - 
35 N 


4. 
6. The Angle forming the Penk, 1 16 a 
7. The Won Angle 85 2 


Jl. Mm 
0 


00 


4. The Ang le of the Curtin 774 * 


—_ n : we 4 The An 945 to form the Front 121 Si 

mx | 7. he flanking Angle 8 20 

bh a . # | : 
= The Angle of the Center i LT. - BM 
2. The Angle of the Gorge ih 1 8 © 
3. The Angle of the Baftion go © 


102 


1 11 II q 
4 io; — 14. * d „ 1 44 % 7 * 


30 


30 
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30 
39 
30 
30 


17 an Oö. 1 Der. Min. | 


1. The A of the Center 45 


2. The Angle of the Gorge 135 
3. The Angle of the Baſtion 100, 


4. The af n i 2 1688 
F. The Angle to form the Flak 77 


6. The Angle to form the Front 121 5 
7: The flanking Angle a 7 2:10 LONELY 


In the E meager, ” = Degr. Ain. 
1. The Angle of the Center 40 - ©0 
2. The Angle of the Gorge 140 0 


3. The Angle of the Baſtion | 100 oo. 


4 TheAng eof the Curtin. 106 00 | 
: The Angle to form the Flank | 
6. The Angle to form the Front 0 


7. The flanking Angle. 


oY 


In a Decagon. 
1. The Angle of the Center, 
2. The Angle of the Gorge n 


3. The Angle of the Baſtion 

4. The Angle of the Curtin 93 
5. The Angle to form the Flank 87 

6. The Aol to form the Front 115 

7. The flanking Angle „ 


In an Hendecagon. 5 
1. The Angle of the Center 
2. The Angle of the Gon 6 
2. The Angle of the Baſtion 


4. The Angle of the Curtin 


5. The Angle to form the 1 
6. The Angle to form the noone! 


7 20 fanking Angle 


ſ 
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30 
| * Foy * In a Dodecagon, * * I N 
I. The Angle of the Center 30 60 
2. The Angle of the Gorge 150 O0 
3. The Angle of the Baſtion 100 oO 
. The Angle of the Curtin - 101 30 
5. The Angle to form the Flank 78 30 
5. The Angle to form the Front 128 O0 
„ 


mong the moſt part of the Ancients , who have 
Treated of Fortification: For ſome were of opi- 
nion, that this Angle was to be always acute; 
others, that it only ought to be ſo in the Hera- 
gon, and that it ought to be Right in Figures of 4 
more than & Baſtions; and this was the uſual V 
practice of M. Antonine de Ville. Others there MW * 
are who maintain the contrary, and ſay, That t 
c 

\ 

{ 


the acute Angle is never to be allowed of, but in 
Figures that are under 6 Baſtions, and that it al- 
ways ought to be Obtuſe in a Fortreſs which ex- 
ceeds that number. True it is, that the greateſt 
number have been for the right Angle; and it 
were a ſort of Ignorance to maintain the contrary. 
 Morſheuſer made choice of this Angle in a Square 
of 60 . in a Pentagon of 72 deg. in a He- 
xagon of 80 deg. in a Heptagon of 85 deg. 43 m. 
min an Octogon to an Hendecagon of 90 deg. 
Freittag made choice of this Angle from a Tetra- 
gon of 65 deg. to a Pentagon of 74 dew. froma He- 
O 


xagon of 80 deg. to a Heptagon of 84 deg. 1 Tn: 
FE: of | B 3 


from an Octogon of -87 deg. 30 min. and froman | 


Enneagon to a Dodecagon of 90. But he ſoon _ . 
alte 0 155 | ND. ee that this Angle 
ought to be 770 a N dodies 60 deg. to a 


4 * * * 4 To 
£ Ok _ B > © wy: EY 
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Pentagon of 69; from an Hexagon of 75, to a 
Heptagon of 79 deg. 17 min. from an Octagon of 
82 deg, 30 min., to an Enneagon of 85 deg. to a 
Deen 57: eee of 88 deg, 
38 min. to a Dodecagon of 90 deg. Goldman  -—- 
makes uſe of this Angle foma Square of 65 deg. 
for a Pentagon of 69 deg; for a Hexagon of 75 deg. 
for a Heptagon of 79 deg. 17 tn. for an Oftogon 
of 82 deg. 30 min. for an Enneagon of 85 deg. for <A 
a Decagon of 87 deg. for an Hendecagon of 88 
deg. 38 min. for a Dodecagon of 90 deg. Paſcha 
takes it for a Sqaure of 60 fathoms, and aug 
ments it ſtill by five, according as the Polygon 
gains more of the Side. But they who have been 
accounted moſt skilful in the Art of Fortification, 
were always, as I have ſaid, for the Right Angle, 
though it be alleged, that in making it Acute, 
there is room! for more Firing from the Curtins; 
or that in making it Obtuſe, it is more capable to 
withſtand the Enemies Batteries, and the Injuries 
of Time. The reaſon that kept them ſo fix d to 
this Opinion, was, that in their time they made 
their Breaches with the Cannon, ſo that this An- 
gle being, Right, it had all the perfection that 
could be defired; whereas the making it Obtule, 
diminiſhed the Capaciouſneſs of the Baſtion, and 
of its Flank ; beſides, that the ſame Battery could 
play upon both Fronts : And by making it Acute, 
the Point of it was ſo ſoon broken by the frequent 
diſcharges; . more | eſpecially ,. if ſeveral Guns 
played at a Time; beſides, that bad Weather 
ond, , os 


136 . A Treatiſe of Fortification. Book IV. | 
more eaſily ruined” that point. But to ſpeak the 
Rage ought to believe, that this Angle,whether 
Right, Acute, or Obtuſe ought never to trouble our 
Thoughts, provided it be not leſs than 60 degrees, 

nor much more than 100: For the Breaches are 
now made by Mining, wherein there is no more 
trouble to carry the point of a Baſtion with an 
1. Obtuſe Angle, than with an Angle either Right 
te, Money , there is this in it, chat 
Breaches are rarely made in the point of a Baſtion, 
but in one of the Fronts, to the end, that in pal- 
ſing the Moat the Aſſailants may not be expoſed 


* 


to more than one Firing; ſo that provided the 
Angle be well able to reſiſt the Injuries of Time, 
it is enough. However, much more than 100 
degrees are not to be exceeded, becauſe that being 
1 more open, it would require the Capital Line to 
de ſhort; in which caſe, the Baſtion would not 


Seck. 5, Of the Angl? of the Curtin. 


Engineers cannot agree concerning the Over- 
ture of the Flank ; ſo that every one orders it ac- 
cording to his Fancy. Erhard makes the Flank 
Eule licular to the Faces of the Baſtions; and 
his Reaſon is, becauſe the Flanks, being oblique 
above the Curtin, that is to ſay, making an acute 
Angle with it, are much more expoſed to the E- 

nemy, and conſequently more difficult to be 
ruin d, as not being batter'd by the Cannon but 
very obliquely: But granting that this were ſo, 
iĩt is no leſs a Truth to ſay, that as they are but 
little expos'd, o neither Jo they not ſurvey ve 
Ty far; and it is impoſſible to make good Em- 
— 5 5 ' + #® | | braſures 


"I 


Book IV. 
braſures upon à Parapet, ordered after that man- 
ner. For to play the Cannon above the Parapet, 

is to make it impoſſible to preſerve it in a good 


2 
* 


» 


condition; beſides that a'Flank + diſpoſed after 


that manner, can never defend the Paſſage of the 
ank the Breach, nor in the laſt place, 
uncover the covert Ways. As for Monſieur le 


Moat, nor 


* 


Chevalier de Ville, who makes the Flank perpendi- 


| 3 4 
* e N 9 
1 „ 
, 3 
* 3 


cular to the Curtin, he has more Reaſon for what 


than thoſe which Monſieur Vauban makes uſe of, 
and that they do not batter the Moat ſufficiently, 


nor the Counter ſcarps, which is the moſt eſſenti- 
al part of the Defence. Beſides, it is but too 
well found by Experience, that when the Coun- 
terſcarp is gained, the reſt holds out but a ſhort 


time; the Reaſon of which, if it be demanded. 
is becauſe the diſpoſing of the Places is fo dif- 


_ advantageous, that one Day ſees them reduced to 
Duſt; and the Embraſures made upon theſe Pa- 
rapets, perpendicular to the Curtin, are too 


acute; eſpecially if it be required that they 
ſhould clear the covert Ways. I know it _ 
”, 


{a1d, that it is eaſie to make an Orillon, or 


and a retired Flank in a circular faſhion : But 
the Orillon will be too feeble, unleſs you allow 


it the half of the Flank, and the remainder will 5 


not Huffice for its Defence, not having room e- 


nougli for ſeveral Pieces to be placed upon it; 
beſides that, there muſt be a mixture of great 
and ſmall Shot, which will cauſe an inevitable 


— * 


Trouble. — nn. 
Monſieur Pagan, a Perſon experienced to pe- 
fection in the Art of War, and one who has jun = 
acquired the Reputation of being one of the mt 


” 


* 
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he does, than Erbard; though his Flanks are leſs* 5 | we 
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ſalful Engineers of our Time, was the firſt that 
alter'd the diſpoſing of Flanks perpendicular to 
the Curtin, by allowing them much more over- 
ture; for he makes. them perpendicularly upon 
the Line of Defence; and he gives very good 
Reaſons for it in his Book of Fortifications , 
where he fays, That his being preſent at above 
twenty Sieges, convinc'd him, that Flanks per- 
pendicular to the Curtins, were of little durance: 
And he wonders that the Reputation given to 
the Hollanders, for their Perfection in the Art of 
Fortification, ſhould be. ſo great, ſince the Places 
fortified according to their Method, make fo lit. 
tle Reſiſtance; and for that there is not one 
which is well defended from the Cannon: Never- 
theleſs, we may preſume to ſay, that Monſieur 
Pagan's Method is not altogether without defects; 
for the Enemy may batter a Flank ſo diſpos d, 
before he comes upon the Covert-Way : There- 
fore to make the beſt of all the Advantages 
which both the one and. the other prodnces in 
his Defence, Monſieur Vauban allows an Over- 
ture to this Angle, from 98 deg. to 106, as may 
be ſeen, Book IV. C 1. Sect. 3. For by this means 
the Embraſures made in the Parapet in this Flank, 
perfectly uncover the Moat , and the Covert- 
Way. And though Monſieur Vauban ſhould not 
have made this Flank in a crooked Ling, by 
means of the Orillon, and the retired Flank, 
however it pught to be preferr'd before others; 
becauſe the Ravelin covers the Oyerture which is 
allowed it above the Perpendiculars to the Cur- 
un, and conſequently it is not too much expoſed ; 
1 beſides that it confieably enlarges and dimi- 
i niſhes the Faces, which are the weakeſt Parts of 
a Fortification. Go CHAP. 


the beſt ;, nevertheleſs it is a Thing diſputed a- 


| a VII, of 18 ; to an VIII, 0 


Chap. 16, and 1). 
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CHAP. II. 
Of the Flank: 


JE R E we muſt repeat what we have already | 
ſaid, That though the largeſt Flanks are 


mong the Engineers. Morſheuſtr made the Flank 
to a Square of 16 Fathoms; to a V. of 18; to 
a VI, of 20; tO a VII, of 22; to an VIII, as far 


as a Dodecagon of 24. Freittag made it to a 


Square of 123 to a V, of 14; to a VI, of 16; to 
f 203 to a IX, 223 
to X, of 24; which Length he -retains alſo in 


 Polygons of 11 and 12 Baſtions. Goldman made it 


a Square of 12; to a V, of 16; to a VI, of 18; 


to a VII, of 20; to an VIII, of 22; to a IX, till 


he came to Polygons of 12 Baſtions of 24 Fathoms, 
In general, the Hollanders make their Flanks to a 


Square of 16 fathoms, 2 feet; to a V, of 18 fa+- 
thoms, 2 feet þ 
4 


to a VI, of 19 fathoms, 2 feet; 
to a VII, 19 fathoms 5 feet; to an VIII, 22 fa- 
thoms 1 foot ; to a IX, of 22 fathoms 1 foot and 
a half; to a X, 23 fathoms, 2 foot; to a XI, of 
24 fathoms, 2 feet. Monſieur the Count of Fa- 

gan, allows the Flank in a Square, 19 fathoms, 

I foot; to a V, 24, &c. as you may ſee, Lib. 3. 
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"CHAP. II. 
Of the Faces. | 


& 


S the Face is the moſt dangerous Part of a 


pos d to the view of the Enemy, tis requiſite that 


it ſhould be as ſhort as may be; for that, by ho- 


much it is the more advanced towards the Field, 


by ſo much it is the more liable to be attack d. 
Whence it comes to paſs that the Enemy of late 


n makes choice of that Part, to begin his 


the Face to carry two third parts of the Curtin. 


Monſieur, the Count of Pagan, allows it in a 


Square 55 fathoms, and permits the ſame Length 


for the Polygons. Freittag would have the Face ä 
to be always 48 fathoms, according to the pra- 


ctice of all the Hollanders. As for the Length of 
the Faces, after Vauban s Method, ſee Chap. 16. of 
the Third Book. 1 dy 


” 
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Of the Orillon, and Flank. retir d; together vith 
the Briſure, or Place where the Great Guns are 


to be planted. 
A for what concerns the erecting of the Oril- 


lon, and Flank retir'd, according to Mon- 


ſieur de Vauban's Method, there needs no more 


than 
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Fortreſs ,- and for that it is extreamly ex- 


3 RR SY : > Jl e. ls) , 


reaches. As to the length of the Faces, the En- 5 
neers differ as much one among another, as they 
o about the Flanks. Adrian Metins would have 
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. _—_— * * 7 * 


* 


* 
LE 


"Back wy 4 ATreatifs F Fortifcation 


\  \y 3 


© 1. After the Out-Lines of the Fortreſs Ars 


i drawn, divide the Flank of one of the Baſtions 
Into three equal parts, and the Face of the * 


os te Baſtion into two, as, AB B, C. 
Draw from the point B, which makes ts. 
middle of the Face, a Line through the third 
Part of the Flank, Which is the neareſt to the An- 
'gle of che Shoul der P, prolonged in the Body of 


„Divide the ſame third part of the Flank, 


into two equal parts; as F G. and G D, from 
which point G, erect a Perf ndicular of about 
two fathoms, as GH. Laſtly, Set the Compaſs 


on the point H, and ſo draw the Rounding of 
the Orillon, joining FD together. 


dhe Raſtion of de ame as DE. 


4. Draw from the re-entring Angle of the 
Moat P a right Ling through the Angle of the 


Curtin L., prolonged in the Body of the place, 
of an equal bigneſs to the Line D! E; that is to 
ty, 'of five 

you, may have the Briſure, where you may 
Place the piece of Cannon that points towards 
the Half-Moon, And: cannot be batter d from the 
Field; becauſe it is, as it were, covered by the 


Kapelin. Laſtly, To make the Rounding of the 
Flank retir d, take the Diſtance K E, between 
.. the n of thi Compaſs, and make Sections 2 

ww; ard in L.; from whence afterwards 
5 dran 2 Sore e 85 

It cannot be ſaid, but that theſe Orillons are 

2 good 1 theſe Ronndings give leſs advan- 
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than to read what he has written n. .thereupog 3 


the Second Chapter of his Third Book. But here 
is a new Method; which though it is is not better, 


however it is as good. | 


athoms, as, K I; to the end that 
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tage to the Enemies Cannon, and enlarge the 
room, as well for placi ing the Cannon, as for the. 
Muſketeers. If you object, That the Diſtance 
from that part Ko — the Enemy may paſs the 
Moat, is too great; I anſwer, That the princip: 
Defence of the Small Shot to hinder the Paſſag 
of the Moat, conſiſts in the Tenail ; where you 

Mis ſet a Body of Muſketeers, to fire continuity. 

on this Method, Monſieur de Clermont ol 
1 „That the Orillon of the Square would. be too 
ye, 9 it no mere than the third part 
54 f the as Fan Polyg ons, ang. thegefore 
requires two parts of the ſame Flank, 
for the Orillon. See the Plate P, Fig I. at 


the end of the Third Book. 
Ke 
cu A P. V. 1 

Of the Curtin. pl 


IN. regard the Curtin ought to cover the Bes 
1 Ta part of a Work, it is requiſite that it 


that it ſhould never be ſhorter than ſixty fathoms, 
and never longer than an hundred. er uſer 
allows it 72 fathoms, and Freittag as much. Gold- 
man would have the Length to be of 96 fathom ; 
Anthony de Ville 100. Tieu makes it 74 fathoms 5 in 
1 Tae Himſel 84. Monſieur de Clermont allows 
ĩt three fifth parts of a Polygon; The Count de 
Pagan 60 fathoms. Monſieur de Vauban forms it 
ing to the Plurality of the Baſtions: As 
ou may ſee Lib. 3. Ache 
As to the Figure of the Curtins there are ſome 
Engineers, 
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would 2 of a reaſonable Length; that is to ſay, 
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Engineers, who will have them to be, as is mark'd 
at the Letter A; of which the Conſtruction is 
ſuch. See thePlate P, Fig, XXII. at the end of 
the third Book. 
1. Divide the Line A B into feine 25 
Ab, n CB: and x for the 


Demi-Go 

"2 Di lebe the — Line AB into three equal 
parts, and take one for the Capital, as B E, AF. 

Where theſe three parts are mark as at 

R — G, bring down from the points RG, two 
Perpendiculars, of which let each have the third 
part of the Capital Line for its length, as RH 
and GI, and then join H and I together by a 
right Line. 2 
pews Make upon the points D and C, the A 
of the Curtin of 100 degrees, and allo; to 
Flank the length of the Demi-Gorge, as DP 
and C Q. This being done join EQ. and D 
together, to have the Faces. The defec 
Curtin are, 1. That it is too ſhort. 2. That th 
Fortifieation takes up too much room. 3. That 
it renders the Baſtion too Acuſmde. 

Others there are that form an ngle wi 
ſide, as that which is marked with the Letter B. 
The Conſtruction of which is after this manner. 
I. Divide the Line AB into- five equal parts, 

as AC, CD, DE, EF, andFB 

2. Divide the firſt Line AB into three equal 

parts, and allow one for the Capital, as AI, and 
wy then Join HI and 1 K together, to Ha 

F 
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point M, and your Curtin will be made. - Soo” the 
Plate P. Fig. XXIV. & "obs 

Others make the Curtin: of A Weener Fig 1 
within-fide, like that which is marked C. Sh 
Conſtruction of which is as follows. See the lame 
Plate. Fig. XXV. 

Having obſerved what hes been ſaid touching 
the three firſt points of the Preceding Curtin, 
take the Extremities of the Curtin B C, and male 


two Arches to croſs or cut one another under- 


neath; and from this point of the Interſection 


draw an” Arch, from one end of the Curtin to | 


the other. - 

\ Laſtly, There are others that form the Cuvtin 
of a Circular Figure without-ſide, like that 
which is marked D. The Conſtruction of which 


is like to that which we have already deſcrib'qd, 


only that here you make the Interſection above 


the Curtin in E: From which point you after 
wards draw the Arch from one end ofthis Curtin 
to the other. - 21nd 


The Breaft Curtins are thoſ> which are n 


* ht ont-right from one Flank to another. See 
the ſame Plank F, 2. the end of ao third Bopk. 
Fig. XXVI. 


- 
„ ” ö * — 
2 A 
—— * — 4 b as 


* 2 = bw . 5 W 2 * r * 


7 8 en r. v. 

| 5 : Of the Parapet. th : i 
Sat that this Work i 18 raiſed to cover 78 
non and the Soldiers which defend the 


1 las it, muſt” be bie tr a  realopable' height 


and 


4. Draw from C F two ſtreight Lines to the 
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would ſoon levelit with: the 


| — the Cannon may. 


forth more or 2 Roots | 


x 15 
and breadth. Cellarius allows itfix feet in height, 
with a foot of ſloping within ſide ; to the end 
the Soldiers may -be able to ſtand the better when 
the Parapet is reared after that manner. The 
height without ſide from the Cordon ought not to 
be above fbur feet, becauſe the floping which is 
made by thoſe different Heights, * inward and 
outward, gives the Soldier an eaſi er View of the 
Covert-ways, -and the Moats that are before him: 
As for the Thickneſs of the Parapet, Monſieur 
Clermont allows it for the Baſis the third part of 
the Baſis of the Rampart. - The Count de Pagan 
makes it three fathoms broad. Of which opinion 
are ſeveral others, as Goldman, e „and 
Monſieur Vanban himſelf. So that we BY bold- 
ly ſay, That the . Thickneſs of the. t is 
ood; hen it is not leſs than 18 feet, nor broa- 
er than 24. For being weaker, the Parapet can- 
not long reſiſt the force of the 8 eat Shot, which 
and being 
thicker, it would hinder the Soldiers from the 
fi git of the Moat and the Covert-way. | 
ou would line the Parapet, 
The alittle fleoping, that the Soldiers may have 
the better footing. The beſt Lining of Parapets 
is with Turf, As for the Earth or Niould Which 
you are to make uſe, of in erecting a Neige = 
1s ver requiſite to mix it with u Eo, 

Brambles, and to ſow it with any Weeds od 
take a deep root, to bind the Farth together; ſo 
not eaſily crumble ĩt down: 
— of Burgund is alſo very good for this pur- 
in regard that there 18 mis that, "25 1 
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Step or Bank next the Parapet, and the taller up- 
view from the Parapet, and diſe 


tal 

ret 

Ba 

wherein they l agree, There are two made, for MW he 
wi 

co 

lo 

th 


: of the Rampart from 15 to 25 Paces; and for 


_ 9 tathoms : of a Pentagon, 10. of a Hexagon, 


hee thinks ſufficient if it be but 34athoms z a nd he 


CHAP. vn. 
A* the foot of the Parapet, upon the Plat- we 
mal 


A form, are uſually made two little Steps or 
all Banks, of which the firſt is about two feet 


Broad. Golliman makes it_four feet, Freitag 3 
the Count of Pagan 2. Monſieur Clermont the ſame; 


ahd one foot, and one foot and a half high; 


4 I y 


that the Soldiers are not all of an equal height. 
So that the low Men are placed upon the upper 
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1. AKA e e fore the Rampart 
auch. to be higher and broader than any of the 
reſt of the Parts. Fournier allows for the Breadth 


the Height, from the Level of the Field from 15 
to 25 feet. Freitag takes for the Baſe of a Square 


II. of 4 Heptagon, 12. of an Octagon, 13. of a: 


ar Enneagon, 14. and obſerves this Breadth in b. 
all other Polygons. The Height of the Rampart 


— 


Fil the ſaid Rampart above the level of the 


\ 
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Field three fathoms. Monſieur Clermont would 
have the fourth part of the Face allowed for the 
Bafe of the R art: Or IN the Field from 8 to 
12 Fathoms ; be! 1 that a larger breadth 
would not only be uſeleſs, but alſo pre judicial, by 
reaſon of the great ſpace of Ground it would 
take up, and the vaſt quantity of Earth it would 
equire. Monſieur de Vauban never makes the. 
Baſis larger than 11 fathoms, alledging the ſame 
reaſon that Monſieur Clermont brings. The 
height of this Rampart never exceeds four fathoms, 
whether to cover the Houſes of the Place, or to 
command the Enemies approaches : For bein 
lower, the Gariſon within could never 2 
the Enemies Works. If they tell me that in ſome 
le. laces a higher Rampart is requiſite; I anſwer, 
0 hat a good Cavaleer ſupplies that defect, with- 
— bout raifing the whole Rampart any higher. The 
upper Breadth of the Rampart ought to be from 
4, to 6 Fathoms; for being too narrow, it would 
require that the Parapet ſhould be made too broad 
to conſume the reſt of the Earth, appointed for 
the Rampart; beſides that it would be prejudici- 
al, becauſe too broad a Parapet hinders the Sol- 
diers from the ſight of the Moat ; and being too 
large, the remainder of the Earth would not 
ſufhce to make 1 which is alſo very 
dangerous. As for the ſloping of the Rampart, 
it has been ſaid above, That there ought to be 
allowed to the Ta{ytor ſloping of the Rampart, 
as the Earth tumbling down from the top.to the 
bottom takes up of it ſelf. For every Body 
knows, that, according to the badneſs of the. 
Earth, the ſloping ought.to be more or lefs, the 
PET CDs 1 
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better to ſuſtain the Rampart. - The beſt Earth 
is that which is called Grey Clay, next to that the 
ſlimy Earth, becauſe that by reaſon of their clam 
mineſs, they better refift the inconveniences of 

Heat and Rain; beſides they bind exactly well 
together, ſupport themſelves with little ſſoping, 
and feed the Roots of Weeds and Graſs. better. 
To every foot of Earth, where the Rampart is 
Taiſed, two Branches of Willow are to be ſet no 


bigger than a Man's Thumb: Beſides that, the 


Earth 1s to be ſo hard rammed down, that it may 
fink four or five Inches, and that there remain 
not above ſeven oreight. Laſtly, You ought to 
ſow with Hay-Seed and Weeds upon the outſide 
in every Row. to the end the Earth may inter 
mix with the Roots. Nor is there any Herbthat 
caſts forth more or deeper Roots than the Spaniſh 
Trefoyle, or winged Clover. Moreover, yon 
ought to erect the Platform ſo, that the Plane of 


it may decline ſomewhat towards the City, to 


carry off the Water. k When you plant Trees up- 
on the Rampart, it is a great Ornament in time 
of Peace, and a good Proviſion in time of War. 


There are ſome Engineers that do not like this 


Advice: for they ſay that the Wind makes ſtich 
a noiſe, when the Branches hit one againſt ano- 
ther, that the Men can hardly hear one another: 
beſides that, it is a great hindrahce to the Centinel, 
which is a conſideration not altogether to be re- 
jected. Laſtly, We cannot paſs by in ſilence the 
Fancy of ſome Men, who proportion the thack- 
neſs of the Rampart to the number of the Baſti- 
ons of the Fortification ; as if a Hexagon ought 
not to have as good a Rampart as a Decagon. I 


\ 


would fain ask them; whether ſinall places are not 
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attackt with the ſame Arms as great ones? If © 
they anſwer, That there is more Earth taken out 

of the Moat of a large Place, than a ſmall one; 


„ we reply, That it may be ſpent upon the Glacis: 
. for that the larger the Glatis's are, the better 
. hey are. E CRE 11008 | | 
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10 | Of the Embraſures and Merlons. 1 
„ Sed x6 Os 

15 MAX have propoſed ſeveral ſorts of Em- 
£5 1 braſures, but the beſt are thoſe which 


im are ſtreiglit and narrow within ſide, and wide 
on towards the Field; to the end that the great Guns 
may play with more eaſe toward the right and 
left. The Merlons, to the end that they may be 
good, ought to be made of Earth, the moſt eaſie 
to be tempered that may be: And this Earth 
ought alſo to be mixed with Withy Twigs, or 
Brambles, provided they take Root, after which 
they are to be lined with good Turf. | 


1 8 
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Of the Moat in the Body of the Place. 


N regard that every Fortreſs ought to be envi- 

roned with a Moat, we ſhall briefly Examine . 
which fort of Moats are firſt to be preferred. 
Some make them broad, others narrow, one 
draws the Moat parallel to the Faces, another 
draws them narrower toward the point of the Ba- 
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better to ſuſtain the. Rampart. The beſt Earth 


is that which is called Grey Sy, next to that the 


ſlimy Earth, becauſe that by reaſon of their clam- 
mineſs, they better refiſt the inconveniences of 
Heat and Rain; beſides they bind exactly well 
together, ſupport themſelves with little ſſoping, 
and feed the Roots of Weeds and Graſs. better. 
To every foot of Earth, where the Rampart is 
raiſed, two Branches of Willow are to be ſet no 


bigger than a Man's Thumb: Beſides that, the 


Earth is to be ſo hard rammed down, that it may 
| fink four or five Inches, and that there remain 
not above ſeven oreight. Laſtly, You ought .to 
ſow with Hay-Seed and Weeds upon the outſide 
in every Row, to the end the Earth may inter- 
mix with the Roots. Nor is there any Herb.that 
caſts forth more or deeper Roots than the Spaniſh 
Trefoyle, or winged Clover. Moreover, yon 
ought to erect the Platform fo,” that the Plane of 


it may decline ſomewhat towards the City, to 


carry off the Water: | When you plant Trees up- 
on the Rampart, it is a great Ornament in time 
of Peace, and a good Proviſion in time of War. 


There are ſome Engineers that do not like this 


Advice: for they ſay that the Wind makes fiich 

4'noiſe, when the Branches hit one againſt ano- 
ther, that the Men can hardly hear one another: 
beſides that, it is a great hindrahce to the Centinel, 
which is a conſideration not altogether to be re- 


jected. Laſtly, We cannot paſs by in ſilence the 


Fancy of ſome Men, who proportion the thick- 


neſs of the Rampart to the number of the Baſti- 
ons of the Fortification; as if a Hexagon ought 


not to have as good a Rampart as a Decagon: I 
would tain ask them; whether {mall places are not 


8 


* 
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aftackt with the ſame Arms as great ones ? If 
they anſwer, That there is more Earth taken out 
of the Moat of a large Place, than a ſmall one; 
we reply, That it may be ſpent upon the Glacis : 
tor that the larger the Glatis's are, the better 
they are. 8 Eb 


EF 


22 
* * 
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HA PD IX. 
Of the Embraſures and Merlons. 


MES Y have propoſed ſeveral ſorts of Em- 
1 braſures, but the beſt are thoſe which 
are ſtreiglit and narrow within ſide, and wide 
on towards the Field; to the end that the great Guns 
of may play with more eaſe toward the right and 
to left. The Merlons, to the end that they may be 
p- good, ought to be made of Earth, the moſt eaſie 
ne  ® be tempered that may be: And this Earth 
ar, I ought alſo to be mixed with Withy Twigs, or 
nis MW Prambles, provided they take Root, after which 
ch they are to be lined with good Turf. | 
10- 3 


7 
* 


9 
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160.7 G8 AP. K 
Of the Moat in the Body of the Place. 


— 


N regard that every Fortreſs ought to be envi- 
roned with a Moat, we ſhall briefly Examine 
which fort of Moats are firſt to be preferred. 
Some make them broad, others narrow, one 
draws the Moat parallel to the Faces, another 
drays them narrower toward the point of the Ba- 
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ſtion, than in àny other places. Laſtly, one is the 
for a dry Ditch, another tor a Moat that is ful! dei 
of Water. One prefers a Moat very deep, but. En 
not ſo broad; another would have it broad, but loſ 
not ſo deep. Let us examine every one of theſs i mc 
in order. The Count of Pagan makes his Moat” MW hc 
fror a Tetragon 16 fathoms broad; and for Poly- 
ons of 20, his depth does not exceed 4 fathoms. 
onſieur Clermont takes from 16 to 20 fathoms, 

for the Breadth of the Moat, without any regard 

to the Plurality of Baſtions; and makes it hollow 


from 18 to 20 feet. Fournier would have it broad 25 
from 15 to 25 Paces, and deep from 15 to 25 feet. an 
Cellarius makes his Moat 3 fathoms deep, and ve 


broad at the top about 19, and at the bottom near £0 
13. Monſieur de Vauban prefers Monſieur Cler- to 
mort's way before all the reſt, as to the Breadth Ba 
and Depth of the Moat : For as to the way of thi 
drawing out the Moat, Monſieur Clermont makes Po 
it narrower toward the point of the Baſtion than 8 
toward the other Parts; more eſpecially. if the Pa 
Flanks are large; for he ſays that otherwiſe, it in 
would be requiſite that the Moat ſhould be as W1 
large as the Length of the Flank, or elſe much du 
more narrow; and in the firſt caſe there would | 
be a neceſſity of making it very ſhallow, which W 
would render it defective, for that the Enemy 
would eaſily thoulder himſelf into it. And ſup- I 
poſi 15 it were of a reaſonable Depth; there it 
would be Ground which no body wonld-know WW Pr 
what to do with, by reaſon. of the Extraordinary: ob 
Wideneſs. And in the ſecond caſe, there would 2 
be one fide of the Flank, that would not unce- MW Y< 
ver the Moat, which would be againſt the Rules I. 
of Fortification. Others anſwer firſt, that Na d 


| S 
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e 


the Moat were as 775 the Flank, with a mo · 
derate Depth, that Wideneſs would hinder tlie 
Enemy from croſſing the Moat without great 
hog of fs Nan. inn 
more than ordinary; and it ſhould be asked, what 
ſhould be done with the Earth taken out of the 
Moat ; they reply, twould make the Glacis, The 
learned may judge as they pleaſe; but for my 
art, 1 hold with them, that Are for making the 


{oat parallel to the Line of Defence. If they 


{fill object, that the rounding of the Moat being 
as large as in other Places, all the whole Curtin 
and Face of the oppoſite Baſtion cannot be diſco- 
vered z we muſt anſwer, that if they would un» 
cover thoſe Parts above the rounding, they ought 
to make no Moat at all, becauſe the point of the 
Baſtion it ſelf is not proper for that. Add to this, 
that if the Moat be made narrower toward the 
Point of the Baſtion, . the Enemy having once 
gain'd the Point, the Earth of which is filFd one 
part of the Meat, he will eafily paſs it by, throw- 
ing Bavins over the Ruins of the Baſtions, which: 

will ſhew him, as I may ſo fay, the way to enter 
directly into the Baſtion, | 


L 
* 


The next Queſtion is, whether a Moat full of Es 


Water is to be preferred before a dry Moat, 
which a diſtinction between the great and ſmall 
Places will quickly decide. As for great Fortreſſes, 
it cannot bedeny'd but that dry 


object, that a Moat full of Water ſecures a Place 
againſt Scaladoes and Surprizes; beſides that, is 
very hard to be filled up; and that it affords great 
Trouble to the Enemy, that would either pals it, 
ox cover himſelf, or 57 within it: And that 


i 


| oats are to be 
| preferred before thoſe full of Water. Seme will 


an 
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on the other ſide, beſides that a dry Ditch is ex- 
tremely expoſed to Surprizes, very eaſie to be 
filled up, and no leſs eaſie to be paſſed; it is very 
proper to cover the Enemy in making of Mines, by 
means of which he may blow up a great Part of 
the Place. But I anſwer to this, that as well a 
| Moat full of Water hinders the Sallies of thoſe 
within, without the help of Boats, which make ſo 
great a noiſe, that tis impoſſible but the Out-Sen- 
tinels near the Place beſieged, muſt hear it; and 
the ſame that is to be ſaid of the Sallies, is to be ſaid 
of the Retreats. Beſide, if the Water that fills 
the Moat be not a running Stream, it begets an 
unwholeſome Air, cauſes. frequent Diſtempers, 
and renders the Soldiers leſs courageous, by reaſon 
of the noiſome Stenches that ariſe out of it; and 
on the other ſide. beſides that, a dry Moat is more 
commodious for Sallies, and ſafe Retreats; there 
is no Fear of Sickneſs proceeding from noiſome 
Water, and unwholſome Air. To ſay ſomething 
of the Convenience of Mines, which the Enemy 
has to make, you muſt make a Cuvette, or a lit- 


tle Dike in the middle of the Moat from 15 to 20 


foot broad, and very deep; for the deeper it is, 
the better it is: Surround it with a good: Parapet 

with Paliſadoes round about; ns 

be ſecure from Mines and Surprizes. As fot lit- 


tle Fortreſſes, a Moat full of Water is better than 


a dry, becauſe Sallies, Retreats, and Succors, are 
not ſo neceſſary as in great Places. The Moat is 
alſo to be rounded before the Point of the Baſtion, 
to the end that it may be of the ſame Wideneſs 


r through, and that it may not advance too 


ar into the Field; which it would do if it were 
pointed. You may alſo ſet a Corps du Guard up- 


ſo you will 


ex- on this Rounding, the better to defend the Co- 
be I vert-way. Laſtly, When you, would line the 
xy | Moat% they never allow it any great Talus or 
by || Sloping 3 only they allow it ſuch as the Earth of 
= the Rampart, and the Moat gives, it of it felt.” 

: 5 gh Facet” © 
{6 C H A P n 
en- ? 9 . SY * N . | 
nd WM Of the Moat belonging to the Outer-Works, and the 
aid e 8:4: e oth SID 
ae r i RO 
an 1 Moats belonging to Outer- Works ought 
ers, I tobe neither ſo great, nor ſo deep, as that 
ſon which belongs to the Body-of the Place: For a 
ind Wideneſs of 12 fathoms ſuffices for theſe Moats, 
ore being hollow from 12 to 15 Feet. 
ere In ſhort, there are ſome Engineers, who make 
me MW 2 little Moat about the Glacis, though others 
ng practice quite contrary. The firſt pretend that 
my the Earth taken out of the Moat, ſerves to fortifie 
lit- the Glacis, and ſecure the Covert-way. On 


- 


20 Ml the other ſide it is (aid, that the Avant-Moat 
is, ſerves only to hinder the Sall ies and Retreats of 6 
pet the Garriſon: and this Reaſon prevails; for if | 
111 vou have need of Earth, the better to ſecure your 

Lit- Cover'd- Way, you may make the Moat of the | 
an Body of the Place deep, and employ: the Earth 
are MW which you take from ' thence, for that purpoſe. . 
is If you think that this Moat prevents Surprizess - 
'n, and the Apnroaches - of the Enemy; I an- 

eſs WW wer, that a gopd wide Glacis will'do the ſame, 

00 MW without being at ſo much Charge for an Avant- 

ere M Moat. Nevertheleſs ſomnetimes they are con- 

p- ſtrained to environ the Glacis with ſuch a 7 2 
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They make it five Fathoms wide, and to deep 
Such à Moat as this you may ſee about the Cita- 
ra ay, ( . 


* 
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CHAD Mt -- 
Of the' Covert-Way, au of the Glacis. 


Good. Covert-way will require at leaſt five 
4 Fathoms in Br 

Ground will permit it; for one broader is uſele 
and prejudicial, unleſs its 3 higher than 
ordinary; otherwiſe it is eaſily pierced by the 
Enemies Batteries: And one leſs wide, is defective 
in this, fhat there is not room for the great Guns 
and Men, but one will hinder the other. Be- 


ſides, that when it is too narrow, it is not flank- 
edon ſo many Parts as it ought ; and it may be 


ſaid, that this part muſt be then too much in 
view of the Enemy, whoſe chiefeſt Effort in a 
Siege it is, to make himſelf Maſter of the Co- 
vert-way. 5 95 i | 
This Covert-way has no other Security than 
the Glacis, which ſerves it for a Parapet round a- 
bout. The Wideneſs of it onght to be at leaſt from 


36 to 40 Fathoms, loſing it ſelf inſenſibly in its 


Inclination towards the Field. But the better to 
ſecure the Covert- way, we muſt ſay that the 
largeſt Glacis's are the beſt; for that by this 


means, the Enemy lies more open; and the leſs it 


has of Slopings, the better they are,, becauſe the 
ſmall Shot is the more ſecure in the Covert-way, 
and does more Execution, In ſhort, there is no- 


thing to be ſuffered about the Glacis, that may 
1 1 favour 


readth, eſpecially if the 


Nn rn 
| . 
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leep. favour the Enemy in his Approaches: So that if 
ita. ¶ the Glacis be higher than five Foot above the Co- 
P eert- way, you muſt put one or two Banquets 
below, as need ſhall require for the ſhort ſtatur d 


—oldiers. 0 : 
* — — — 
JJ 

five Of Falſe Brays. 

le 11 Ere it is, that ſome will ask me why the 


han 11 French admit no Falſe Brays in their Forti- 
the Ill ficatiens;. as being a ſecond Defence, and an ad- 
tive mirable Work to diſpute the Counterſcrap with 
uns the Enemy, and to hinder him from croſſing the 
Be: Moat. Moreover it is certain, that ſmall Shot 
nk- does - more Execution from a low than' a high 
be Place. Beſides, that the ſmall Shot placed in the 
in Falſe Bray, doubles the Defence of it, as that 
n a © Work doubles the Defence of the Place. But if 
20- Wl you talk of the Defence; Why do you then put 
the Counterſcarp before the Faces, knowing that 
an If thoſe Parts defend nothing? You will anſwer, 
a- that this is to diſpute the Paſſage of the Moat. 
om But conſider, that the Enemy having broken the 
its Ml Parapet of the Point, may afterwards pierce 
to with his great Guns the Walk that runs all along 
he the Face: Beſides that, the ruining of that Work 
his is very advantageous to the Enemy, ho would 
it Wl willingly have wherewithal to fill the Moat. As 
he for the Ar of the Falſe: Bray that is before the 
y, Curtin, it is no longer good, becauſe it does not 
o- MW flank the Faces of the Baftions, nor hinder the 
1 | Paſſage of the Moat, which is objected 1 
125 ET = —= 


woithinſide, fills up its Platform: And if the 
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for the principal Reaſon. Nevertheleſs the re 
mainder of that Work, which is before the Flank, 
will be good: But know that this part 1s eaſily 
rendered unſerviceable, by the Ruine of the Ram - ¶ ther 
part, and the Parapet of the Flank, which falling 


KRampart be lin d, the 8 of it maim the 
Soldiers, that gard the Flank of the Falſe Bray. 
To remedy, which Defects, the French, now adays 
ere& Tenails in the Moat before the Curtin, 
and before the Flanks ſeparated from the Bod 
of the Place, by a little Moat, to the end the fall 
of the Rampart of the Body of the Place may 
not kill or wound thoſe that are in it, being hned 
with Walls. There is nothing of all that you talk. 
of Falſe Brays, that can be attributed to theſe Il >: 
Tenails; belides, that they caſt not the half of To. 


bat thoſe other Works do. | De 


hs . 
* N 


- CHAP, XV. 
0 Cavaleers. 


\Avaleers are one of the beſt Defences of a 
Place, becauſe they moſt notably ſcowre 
the Field, which obhges the Enemy to open his 
Trenches at a great diſtance, in regard theſe are 
zs ſo many ſecond Baſtions, which are oppoſed 
to the Enemy. And moreover that they defend 
the Paſſage of the Moat, command the Covert- 
way, and above the Glacis; tis certain, that 
being well diſpoſed, they may defend the Head of 
the Breach, which the Enemy ſhall make in the 
Face of the Baſtion, wherein thoſe Cavaleers are 

F HE ny | pn ere At d. 
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rected. 
ferent , 
they are. to, be ſet; as in regard of 
let us ſee the Reaſons yon 1 the one W avi Gr: 


Now in regard that Opinions are dif- 
as well in reſpect of the place whiere 
1 7 Figure, 


r 


re are FIG that would 5 gh . | 
1 by” d upon that part of the Curtin, which 
diſcovers the Face of the oppoſite Baſtion, zi that 
18 5 ſay, upon the Lines 3 ſecond Flank, 

1 Conſtruction of which i 1s ſuch. See, the 
Ie Q, Figure XXVII. 

I. Bring down a ſtreight Line perpendicular- 
ly under the Flank, and:upon this Line Pak: two 
third parts of the Demi. gorge, as A B. I Ii ol 

2. Divide the Line A B into two equal paxts, 
as A C, CB, and prolong perpendicularly: the 
Point C, till this Prolongation be equal, to tho 
Demi-gorge, as 88 

3. Bring down ſo a perpendicular from che 
Point D, of the Length CB; as DE; and at 
length join BE together by a right Line. 75 

4. Having rais d the Cavaleer to a juſt Height, | 
they give it a Parapet of three Fathoms, and es 
Banquets, as is uſual. 

1. But it may be e againſt thi Situsti⸗ 
on, that the Cavaleer does not flank, but very 
obliquely : and by conſequence, ho _ * 
of it are of little, conſequence. | 

2. That the Ruins which the Ene 
will make, as being oppos d. to it i ee 
ling between the Curtin, and the Fes, l 
hinder the Execution of the Smal Shot of 25 
Second Flank. 5-11 4 8. 


a N * 
* 
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II. 1. Others lodge the Cavaleer in the middle 
of the Curtin, and give it a Triangular Figure; 
alledging, That in that part, one and the ſame 
Cavaleer may flank two Faces of the Baſtions, 
Io which it is anſwered; That a Cavaleer cannot 
be erected after that manner, but in Plages which 
have more than half the Curtin for the ſecond 
Flank; which would be very difficult, unleſs it 
were in Cities where the Angles of the Polygon 
are of a very large Overture. For to ſay, we 
ought to make theſe ſecond Flanks very large, as 
well to augment the Firing from the Curtin, as 


to gain room for placing of the Cavaleer, this 


is to make Baſtions in a Place, that ſerve fox no- 
thing; becauſe, that by this means, the Flanks 
are made ſo ſmall, that they ſeem to be only for 

2. That the Enemy ſtands in no fear of the 
_ Firing from a Cavaleer diſpos d after that man- 


ner, when once he 1 upon the Counter? 
Lcarps, becauſe it is too 


igh, and the Cannon 
cannot plunge low enough. 5 
The Conſtruction of this Cavaleer is ſuch. See 
„eee 
I. From the Curtin let fall a perpendicular 
—_ and ſet off there above 14 Fathoms ; as, 


2. Take that Diſtance, and draw from the 


„ 4 oe n+ 
3. Divide this Circle into Three equal parts, 
beginning from, the Point A; as, AC, AD, 
and CD; which join together by right Lines; 
and this ſhall be the Baſe of the Cavaleer. 


that, the Breach of the op 


. Draw On the Sides A C, and AD, the 


aſe of the Parapet of 3 Fathoms. But it is to 
be obſerv d, That theſe Cavaleers are not to be 
erected but from 9 to 10 Feet above the Plat- 
form of the Rampart, unleſs there be very ſtrong 
Reaſons to raiſe it highef. In the mean time, 


tis very true, that this Cavaleer is not better 


than the preceding, becauſe the of it are 


very acute; for when the Angle A is carried a- 


way, all the reſt is worth nat ; fince neither 
Cannon nor Soldiers can ſubſiſt upon the ſide 
AC, and A D, by reaſon. of the Enemy's con- 


III. Some raiſe the Cavaleers upon the Plat- 
form of the Baſtion, and diſpoſe it in ſuch a 
manner, that the Faces and Flanks of the Cava- 
leer are parallel to the Faces and Flanks of the 
Baſtion; as C. The Advantages that proceed 
from this Diſpoſition, are, that the Enemy be- 
ing got upon the oppoſite Counterſcarp, will be 
troubled to lodge his Cannon there, by reaſon of 
the Cannon upon the Flank, and upon the Cava- 
leer; which playing without ceaſing , will diſ- 
mount the Enemy's Artillery, & hinders him from 
raiſing Shoulderings to ſecure himſelt : Beſides 
fite Face 18 much 
better defended , and the Field better ſcowred. 
But one would think they might enjoy all theſe 
Advantages without poſſeſſing the Platform. 
the Baſtion ; and by that means 

ſelves of the Advantage of making Entrench- 
ments; which favour the Defence of Aſſaults. 
Beſides that, theſe Cavaleers are of no uſe for the 
Defence of the Breach made in the Baſtions 3 
I 3 the 


deprive them- _ 


| Beheger may at the ſame time, with a Mine carr 
away a part of this Cavaleer with the Face t the 
Baſtion. And laſtly, *Fis for the Defendentsto 
" deprive themſelves of "ſeveral Advantages; which 
che ſhall obſerve in the following Method, and 
which has all the Advantages of tlie preceding Si- 
tuat ions, without being obnoxious to their incon- 
veniency s. But before we ff 
leer, obſerve the Conſtruction of it; of which 
we have ſet down the A and Diſad- 
vantages. 5 . 
* ir the 3 18 empty, Jrought to be ld: 
up, till it come to be as high as the Platform. 
2. Which being done, raiſe that which - Was 
empty upon the Platform. from 9'to 10 Feet. 
3. Having levell d that Height toward the Top, 
ſhall draw the Baſe. of the Parapet of three 
Fathoms, which ought not to be rais d above 6 
Feet; becauſe the Cannon are not to be placed 
higher ; for that being higher, they Tone re- 


re aBattery to be __ on purpoſe. A0. 


n 
IV. Laſtly, 


gure.; difpoſing it thus. 


I. They prolong a Line of Defence in the Bo- 
dy of the Place; till it cut the Radius from the | 


| Centre at the Point A. 


2. They divide the Diſtance between this Point 
A, and that of the Gorge B, into two equal parts ; 


C. 


3. From the Point C, they dra a aCircle — | 


: makes the Rats of = Cavaleer: 


«© 


re oof Fortifeariati, | Bw 
ther ſtand. 20 there is this moreover, That che 


peak of this Cava- 


'Thove are othein that place thet 
 Cavaleer within the Baſtion , of 4 circular Fi- 


4. They 
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| 4. Thi life this Place from.9 to 10 Feet, a 
2 —— a Parapet 1 
my allow ra Three 
Fathons Lide, and One hig. 
6. The beſt Lining of this Cavaleer, is with 
Turf; for if it were of Maſon's Wor the Bricks 
and Stones, which will be ſhattered from it, 
would annoy thoſe that defend the Rampart. 

It is objected againſt this, That they do not 
leave room enough between the Foot of the Ca-, 
ralser; and the arapet of the Flank, for the 
free paſſage of the Men that are to defend the 
Breachy and to traverſe the Guns, which are upon 

_ Il the Flanks of the Baſtion, becauſe their Carriages 
vas being Jong,” "uy will take up a great deal of 
1:8 Ground. 

p, But ĩt 3s anſwered, That this Cavaleer being 
ree diſtant; atleaſt 5 fathoms from the Parapet, this 
> 6. Paſſage ſeems to be more than ſufficient to com- 
ced- MW municate between the Rampart, and the Baſtion, 
re- in reſpect of the place of the Cannon; and in re- 
gard the largenieſs of the Baſe of the Cavaleer, 
may be leſſened, if it be found to incommode the 
the Il Pailage, weanuft confeſs, there is room enough, 
Fi- not only when the Cannon are mounted upon 
N I ſmall Carriages, but that when they are mounted 
upon their uſual Carriages, theſe avaleers bear 

them above all others. 


— — 1 
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CHAP. XV. 
„ Counter ſcarps. 


2 JT rity he ſid, That Counterſcarp cut in the 
7 Rock, are the beſt ; 1 beſides the — 
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make à Gall 
olay upon th — that defend the Moat, : But this 
| Reaſon ſignifies little; for when a, Moat: is fullof 


hope ng them, to deſcend into the Moat, 
f war” Fog Or Slopings: as being We 


tip — „ n 


"Thoſe that are lined moto be prefarr 4 — * 
thoſe that are noks by reaſon of their durance; 
though it may be fear d, That the Enemy will 
make uſe oy that Lining, to ſecure bimſelf, and 
along with Embraſures, to 


Water, the Counterſcarp ought to he Iin d of ne- 
ceſſlity.;:. otherwiſe the Earth being moiſtned by 


the Water, tumbles eaſily down; but if the 3 
be dry, a Lining is not ſo abſolutely: neceſſ 


The Sloping o 1855 to be allowed after ſuch 3 


manner, That! if the Enemy ſheuld enter with 
the Soldiers of the Garriſon, upon ſome hot occa- 
ſion, he could not eaſily get out again. That 
rt of the Counterſcarp which is before the 
oint of the Baſtion, — to be rounded, to 


gain the Space above the Coyert- Way; provided 
you can keep there a Body of our Man, 1 to o bein 


Aa condition to TY an. . "I 


— 


- 
* 


CHAP. XVI. 


of the Streets, Places of Arms, Corps ie Gard, and 


Magazines. 


Aving ſhew? d, Book 3. Chap. XX. _ to 
make the Streets in a Fortreſs, we ſhall 


1H 


Frſt ſpeak of the Places of Arms. The Grand 


Place Ar; Arms ought to be in the middle of the 
Fo ert; the N of which is contained in 


050 
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Chap. XX. Sect. 3. The leſſer Places of Arms 


ought to be on the ſide of the Baſtions; the big- 
nes of which ought to be proportioned fo, as to 


bold 200 Men for every Baſtion z-or 500, if they 


are to ſuſtain a Siege: and in regard that every 
Man marching in Battalia, takes up no more than 


Three Feet in Rank, and Seven in File, it is 
eaſie to know how many Men will ſerve for eve- 
ry Fortreſs, and how large the Places of Arms 


ought to be. 


Tze moſt numeròus Corps de Gard ought to be 
in thoſe Parts, where the moſt numerous Gard 
mounts. There muſt be one or two Chimneys 
at leaſt; and a little Theatre of Wood all along, 
about three Feet high from the ground, and 1 
ven or eight Feet broad, for the Soldiers to lie 


upon. The other Corps de Gard, built after the 


ſame manner are to be placed near the Gates, or 
In regard that there is always Occaſion for 


Ammunition, that is, for Powder and Ball, for 
the Soldiers that are upon the Ramparts, there 
muſt” be Arſenals near at hand. But great care 
muſt be taken to put the Powder where it may 
not take Wet; much more, where it may be in 


2 


dai E 4, Fa. 2, 6.3? 
danger of being Fired. 
(tO ˙· WY. - *: 


The Magazines of Hay and Provender for the 
Cavalry, ought to be near the Stables where the 


Horſes ſtand. The others muſt be built in the 


% 


moſt ſecure Parts of the Garriſon: _ 


In regard the Soldiers, as well Foot, as Horſe, 


are often lodg' din Hutts; theſe Hutts are to be 


ſet up near the Rampart, to the end, that in _ 


? 
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of neceſſity, they miy be ready upon the Ram- 
part, to er the Place. Io which puri 
the Town is to furniſh them with Beds, Ta 
Benches, and Hangings for the Officers Cham- 
bers, under whoſe G 

ſerve; their Preſence being neceſſary „to keep 


overnment the Soldiers are to 


them in order, and from ee, to the 


People of the Town. Every Hutt ought to be 
ſo large as to hold four Soldiers. Every Captain 


ought to have a particular Chamber, and ano- 


ther for two Lieutenants. , Theſe Hutts ought to 
be 18 Fathoms long, and 7 and a half broad. 
and four Fathoms high, though there are ſome 
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. Of the Gates. 

A the middle of the Curtin; becauſe that in 
that part it is defended with two Flanks, which 
lie on both the extremities of it. The Gate can- 
not be too well ſecur'd/ becauſe that there Sur- 
priles are generally mo attempted ; whether by 
Petarding or by Intelligence from the Garriſon. 
Some place the Gates in the Flanks, becauſe, ſay 
they, the Sallies are by that means more private, 
and for that thoſe Gates look a thwart the oppo- 
ſite Flank. But, beſides that, being ſo placed, 
they very much weaken the Flanks, which are al- 
molt the chief ſtrength of the Place, and hinder by 
that means the oppoſite Face to that Flank Lim 
125 | RET OC. Jong 
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A Gare: if it be well placed, ought to be in 
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being well defended; they alſo hinder the uſe of 
the retir d Flanks and the Tenails. Wt 

As for thoſe that are placed in the Faces of 
the Baſtions, they are worſe diſpos d; not only 
becauſe it is a kind of a Breach already made, 
but becauſe they are not Flank'd, but by a part 
at a great diſtance: The Sallies alſo are too muchr 
in in view ; nor can they be ſecur d by any Work, 
10. but ſuch a one as is not Flank d; which is a very 
/ . 
ad The Wideneſs of the Gates ought to be from 
me 14 to 16 Feet. The Height from 15 to 17. The 
" Thickneſs like to thatof the Rampartofthe Wall. 
1 They ought not to be all vaulted, or elſe the 
—greateſt part of them, and well gardet. 

here muſt be great Stones laid at the Extre- 
| mities of the Gates to hinder the Carts from 
ſpoiling the Wall. The Wood of the Gate ought 
to be of good Oak, join'd and faſten d with good 
Nails and ſtrong Bars of Iron = 


EDO OT TPP 
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CHAP. MU 
Of Back- Doors, or Salh- Forts, and Dram- Bridges. 


TO fally out of the Falſe-Brays, Sally-Ports : 


* 
* 


are made of ſuch a wideneſs that the Can- 
non may paſs through them: that is to ſay, they 
ought to be from 7 to 8 Feet wide; and from 8 to 
9 Feet high. . — 5 
The Draw-Bridges are made after ſeveral Fa- 
ions; but the moſt uſual are made with Pliers. 
Their Length and their Wideneſs ought to be 
proportionable to the Borders or Frame of the 
„ M 3 — 


1 I * 
. — 7 


* 
5 
* 


Gate which are to hold them, being dra 
The Arms ought to be from 8 to 9 Inches t 


. 


as alſo the Beam that joins the. 
The Shoulder to which the Arms are annexed, 
and upon which they are to turn, ought to be 


from 14 to 16 Inches in Diameter, The Extre- 


mities being bound about with two good Circles 
of Iron, you muſt drive through the Centre 2 
Iron Pins, a Foot long, and two or three Inches 
in Diameter, to the end that it may the more eaſi - 


ly move upon a ſtrong Band of crooked Iron, 


which is to be joined to the Threſhold and 
Jaumbs, or Side-Poſts, of the Gate. The Pliers 


are to be twice the height of the Gate, at leaſt, 


and one Foot in Diameter. The Inner Square 
muſt be travers'd with a St. Andrew's Croſs, which 
will ſerve for a Counter-poiſe. The Chains are 
to be of Braſs, to the end that the Brace may 
never be let down without making a noiſe. 


;CHAP. XIX. 
| Of Bridges. 


THE Bridges of a Town are to be from 14 to 
15 Feet wide; lower than the Field, and 
ſomewhat round. When they are ftreight and 
even, they ought to be made a little higher in 
the middle than toward the Extremities, that the 
foot of the Gate may not be diſcover d. Though 
the Supporters of Bridges may be of Stone, ne- 
vertheleſs they will be better, if their Planks and 
| Rails are of Wood, that they may be the more 
eaſily cut down upon occaſion. When there 18 
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no Half-Moon before a Gate, it is certain that the 
Bridge which croſſes the Moat ought to be the 
wider, becauſe there muſt be a good Corps de 
Gard upon. it, and a Draw Bridge. But if there 
be a Half-Moon, ſome turn aſide the way all 
along the Gorge of the Half-Moon above the 
Counterſcarp, and make a Corps de Gard and a 
Paliſado , which hinders the entrance of the E- 
nemy: Others carry the Way thorough the Ex. 


tremities of the Face. And a good Corps de 
Gard ought to be ſet at che end of the e Bridge with 
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mual, or Tranſitory, we ſhall now ſpeak of 
the latter, as having given full Tnſtradtons 
for the firſt: Let us begin with a Redoubt. 


= Of the Raiſing a Redoubt. ; 


1. Make a Rectangle Square, each ſide of 
which contains from 12 to 20 Fathoms. 
2. Within this Square draw the Baſe of the 


Rampart three Fathoms large; and that of the 


Parapet from 9 to 10 Feet. The Height of the 
| Rampart above the Level of the Field ought to 


de three Feet; and that of the Parapet above the 
Platform of the Rampart, of five, as is uſual : 
or of ſeven, when there are two Steps or Banquets: 


though:ſometimes they raiſe the Rampart a little 


higher, as neceſſity requires. 5 
8. About the Rampart toward the Field draw 


another Parallel three Feet wide, which iscall'd 


i a Moat of four fa- 


thoms; with a Rounding before the Points of the 


exteriour Sides: the Depth of the Moat. ought to 
to be about eight or ten Feet. 
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FJ. The Bridge for entrance into the Redoubt 

ought to be tenor twelve Feet broad, when you 

would bring the Cannon into it z otherwiſe five 

or ſix Feet of breadth will ſuftice:-' See the Plate 
ig. XXVIII. in Chap. 14. Lib. 4. 
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1.TNRaw a Line of. 17 Fathoms, as AB. 


| 72. Make an Tfoſceles Triangle of 12 fa- 


thoms from the Points A B, as A C, C B, and 


join AC and G B together. | 

3. Prolong the Line A B, and place upon the 
Prolongation on each fide eight Fathomsand three 
4. All the reſt is done, as in the precedent 
Work. See the Plate R, Fig. XXIII. 
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CHAP. III. 
Of the Star-Square: 


I. /FAke a Square, each ſide containing 12 
IVI fathoms in length, as ABC D. 

2. From the middle of each exterior ſide, 
draw a Perpendicular of two Fathoms, as DEFG; 
and afterwards draw A B in the Point E, B C 
in the Point F, DC in the Point G, and DA 


in the Point H. The reſt is done, as in the Rę- 
doubt. See Plate R, Fig. XX. 
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0 H A P. IV. 
N the Stan Pentagon: 38 


Raw 2 Circle of 27 Fathoms, <a vid 
it into five equal parts , with 31 Fa- 
thoms 5 Feet, as A, B, C, B, E. 

2. Join the Sides together, 8 ſtreight Lines, 
and divide each into two equal parts, let fall from 
the middle of them the Perpendicular of 5 Fa- 
thoms, F, G, H, I, L. 

. Draw from the Points A A 1 c D, E, 
ſtreiglt Lines into the Points F, G, H, I. L. 

4. The Baſe of the Rampart is 6 Fathom 
That of the Parapet 2. The Berme 3 Feet. And 
the Breadth of the Moat 5 Fotos 0 25 


ANNE. of the Plate _ 
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CHAP. V. 
Of the Star-Hexagon. 


I. Raw a Circle of 12 Fathoms, and divide 
it into 12 equal parts, as ABCDEF. 
2. Join theſe Points together b by ſtreight Lines, 
and divide each into two equal parts, then let 

fall from the middle a Perpendicular of two Fa- 
thoms, as GH, I K, MN, 

3. Join theſe Points with the ſix firſt, as in 

the preceding Works. 

4. Draw the Baſe of the Ramp art of three Fa- 
thoms : that of the Parapet nine F eet; the Berme 
three Feet; and the Moat of five F athoms. See 

the PIE R, ang XXXII. 0 H AP, 
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v V. 4 meet if renden, 


5 is H A p. VI. | 
Of the Triangle of Half Baſtions, 


Ake an equilateral Triangle of which each 
{ide contains 24 Fathoms, as ABC. 
2. Prolong the fide A B, and place upon the 
Prolongation 8 Fathoms, as B E. Then alfo 
rolong the other ſide BC, and place upon the 

drolongation 8 Fathoms C Pr Laſtly, Place up- 


on that of the Lane 0 A the ſame diftance, as 


AG. 
i, For the Deini-op es take the ſame diſtance, 
as BH, CI, and A 15 and then raiſe Perpendi- 
culars upon 'the Points H, I, L. And for the 
Flanks a length of four Fathoms H M, IN, and 
LO. This done, join the Points M E, 0 G, 
and NF together, to gain the- Faces : and thus 
” have the Deſign o 7 our Triangle 
. The Baſe of the Rampart takes up three 
F Shocks and a half. The Baſe of the * 
1 Fathom 4 Feet. The Berme 3 Feet. The 
Moat 5 Fathoms. It ought to be parallel to the - 
Flanks, and round before the Points of the Yall 
Baſtions. See the Plate R, Fig. XXXIII. : 
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Of the Square of the Half Baſtzons. 


MI A Square, each ſide containing 24 

Fathoms, as A, B, C, D. 

2. Prolong the Line, BA; and upon the Pro- 
longation 
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- 2 as L O, 
PF, and OE. 


; Me, 2 Square, _ fide containing 3 I Fe 


; Perpendicular of 4 Fathoms, as E, F, 0 H. 


5 add thereto 10 Fathoms. 
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longation place 8 Fathoms, as AE: Then make 5. 


that of the Line AD, of the ſame diftance as tho! 


DF. This done, prolong alſo the Line D C of The 
8 Fathoms, as C 8 Then make the latter C3 6F@ 


of the ſame length as B H. 


3. For the-Demi-Gorges, take alſo 8 Fathony 2 
B, M, AI, DK, and C,L. + 
4. Raiſe upon the Points I, K L, M, the 

Flanks perpendicularly, the lengt th "of which ; 15 

5 MN, 


Poles Qs , 

'5. Drawt he Faces, Joining 1 er NHQ« 

y Having the Draught of the £ are, let the of 2 
reſt be as in fon pling Triang See the voir 
_ 8. — al . | q 


0 H A p. VIII. | 
Of the Square of entire Baſtion. 


B, C, D. 
2. From = middle of each ſide , let fall a 


Draw the Fa aces after Vauban's s manner, and 


4. Take the Ertremities of the two Faces; and ., 
_ one of them, Jet the Compaſs fall upon the V 
Complement of the other; and in that part 


where it touches the Complement, join the {ame 


point to the Extremity of the Face, which is the 


neareſt to it, for the Flank. T hat done, draw 
the Curtin, 5 


5. The 


5. The Baſe. of the Rampart contains ; Fa- 
Fol that of the Para et 2 Fathoms - ee 

The Berme 3 Feet, and the Breadth of the Moat 
b Fathoms. See the Plate 8. Figure 35. 


1 — — — * Pa — n 
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n LETS In 

Of a Pentagon with entire Baſtions, 


4 W 


I. Raw a Circle of 27 Fathoms, and divide 
it into five equal parts, with one diſtance 
of 31 Fathoms, 5 Feet, as A, B, C, D, E; and 
join the Points together by right Lines. 
2. From the middle of each ſide let fall a Per- 
perdicular of five Fathoms, and draw the Faces as 
uſually, after Vaubar's manner; the length of 
which muft be 10 Fathoms.. +1: 
3. The Flank is made, by ſetting the two Points 
of the Compaſs upon the two Extremitiesof the 
Faces; of which the one falls upon the Comple- 
ment of the Line of Defence, as has been ſaid 
in the preceding Chapter: This done, join the 
: 4. The Baſe of the Rampart takes up 5 Fa- 
thoms. 5: hho) e "off ren yg Yer . N 
The Baſe of the Parapet 2 Fathoms 3 Feet. 


two Flanks together for the Curtin. 


Moat 6 Fathoms. 5 See the Plate 8. F igure 36 
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Of the Half-Hexagon with entire Ba. ' 

I DRaw a Circle of 28 Fathoms, 4 Feet, and 

divide it with the ſame diſtance into 6 

equal parts, of which you ſhall take three: tor 
your Temporary Work. 

2. Divide into two equal page rea of the 
three ſides; and from the middle let fall A Per 
pendicular of 5 Fathoms.' 

3. Draw. the Faces as uſually, of which let the 
length be 8 Fathoms: 

4. The Flank and Curtin are made, as in the 
preceeding Works. 

F. The Baſe of the: Rampart contains 6. F 
thoms. The Baſe of the Parapet, 2 Fathoms/ 


Feet. The Berme 3 Feet. The Breadth of rk 
Moat 6 Fathoms. See the Plate 93 9 da ; 


4 Renan. 


* 


In wat this Fortification i 1s only be bree 
aſe ; and becauſe for that Reaſon it is ſometimes 
ſtronger than the other, the Draught and Pro- 
portion of it could not be aſcertain” „as in A con- 


tinual regular Fortification. Only we may ay, 


that moſt frequently the Rampart of theſe ſorts 
of Forts is raiſed like thoſe of Redoubts. Se 
thefuſt Chapter, Lib. v. 


CHAP, 


Workmen. 5. 


bc V. 4 That of Fortin: 1 * 4 


c H AP: * 
"of the Maxi Maxims ms of Irregular Portfiction. 


Pech 3 is that, of which all the 
and Angles are not equal one to another. 
Hes * of this Fortification proceeds from 
Ancient, Towns 290 « airy which were built af 
ter no regular Fi re, and yet required to be en- 
compaſſed with Baſtions, to defend 
themſelves : againſt ch Aki ol their Enemies. 
Bur becauſe 3 it was impoſſible to fortifie thoſe ir- 
regular Places, and make them, in reſpect of 


their Duration, equal to regular Places, chere — 


certain, s; according to which they m 
5 ue d with a paſſable Fortification. Fe oo 

4 1 
5 EV irregular Fortification ought to be 
ooh e acc V bes to the Maxims of the Rande a8 
dear as 5 

2. The — irregytar Forts are the beſt, pro- 
vided they be not too eaſie of Acceſs. 

2 55 Entire Baſtions are to be preferred as much 

be before Half Paſtions. 
I Face ought to exceed 60 Fathoms. 
J's No Flank ought to be leſs than 1 6 Fathoms, 


if it be Ear ud | 


Therefore when you are to make an irregular 
Fortification, you muſt conſider, 1. The Qua- 
lity of the Situation. 2. The time allowed to 
make the Work. 3. The number of Men which 
are to be put in to defend it. 4. The number of 
The Victuals. After all you muſt 


draw the Plane, ms fortifie it after = follow- 
ing manner. C 
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C'H AP, 


The manner 0 Fortifying an irT Nu lar Place, here 
: 2 15 nothing bit t e Field. 8 by 


i. IAving the Plane of the reg Pee, dt 


0 
IS 
0 o 


vide each exter or ſide into two _ | 


lar,” +: 
on each exterior fide draw an eee 


Tria oP of 480 Fathoms. « „ . SE OG oy 


lace upon theſe Triafgtes all the parts 
Diftances which you make tiſe of in a regular > 
tification, and take the Diſtances acroſs to 7 
Us ns ular Plane. F 
be to be for- 
tified, I take 180 Fa nts and make upon each 
exterior ſide an 115 Triang le, ABC. Then 1 


take 25 Fathoms, which L put upon the Triangle 


ABC, as CDE; of which the length DE, fhall be 
the true Length for the Perpendicular of the Line 
AB: Which done, I put 50 Fathoms upon the 
ſame Triangle, as c G, the Length F &, ſhall 


| be the juſt diſtance for the "Fake 745 my Work. Af. 
ter this; I put again. 38 Fathoms 3 Feet JT 


the Triangle; and the diſtance — acroſs 

will give me "the true Length for my Comple- 
ment of the Line of Defence. Laſtly, J join the 
Flanks and the Curtins together, as in a regular. 


After which I divide the F ank into 3 equal parts 


I draw the Briſure as uſually - and retain one of 
the 3 parts of the divided F ank-for the Orillon, 
and the two others for the hollow Tower. See 


CHAP 


the] Plate T. Fi 18 38. 
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ö ene 
Of the Body of the Place in an Irregular Fortifcation. 


THE Body of the Place make thus : 
1. Take 11 Fathoms for the Baſe of the 
Rampart, and put them upon each Triangle. 
The Length acroſs will always give you the true 
Breadth of the Baſe of the Rampart. 
2. Take 3 Fathoms, and bring them round a- 
bout the Place, without putting them upon the 
Triangles. Draw the Banquets as uſuall 7. 
3. Take 20 Fathoms for the Breadth of the 
Moat, and put them upon all the Triangles, the 
Diſtance taken acroſs will be the true Breadth of 
the Moat for every ſide. The manner of maki 
this Fortification is the ſame with that of the Re- 
gular. See the Plate T. Fig. 38. 5 
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+ CUAP uv. © 
To make a Half-Moon befere theſe Fertifications. 


E ſure to ſee whether the Length of the Cur- 

tin exceeds 100 Fathoms or no. If it be 
from 100 to 140 Fathoms, take 50 Fathoms for 
the Capital of the Half-Moon or Ravelin. But 
if it be larger than 140 Fathoms, erect before the 


Kavelin another Work, whether a Horn or Crown- 


Work. If the Curtin be not longer than 100 
Fathoms, take the half of the Curtin with the 
Briſure, for the Capital of the Ravelin, and the 
reſt is done as in a regular Fortification. | "= 

YI „„ the 


#78 A Treatiſe of Fortfiarion Bock V. 
tlie Baſe of the Rampart i 88 Fathoms. That of 
the Parapet 3. The Breadth of the Moat 12, 
Theſe Diſtances are to be put upon the Triangles, 
before the exterior ſides of- which you intend to 


place the Ravelin, and afterwards taken acroſs. 


or 


— 


— — 


CHAP. xv. 


DT fe other exterior Warks before the ſons 
 Fortificatzons. 


"Py 


Jr an exterior Polygon exceeds 120 Fathoms, 
and that you have ſtill room to ere& a good 
Work before it, whether Horn or Crown-Work; 
aàs you may ſre in Fig. 39. which is a Crown 
Work made according to the Rules of Chap. 10. 
lib. 3. The parts of it ought all to be mark d up- 


on the Triangle. 


AB. Is the Baſis of the Rampart of the Rave · 


Iin, and the Horn-Work. 


CD, Is the Baſi s of the Rampart of the Body 
of the Place. 


EF, Is the ie et of. the Moat belonging to 
the Ravelin and Horn-Work. 


GH, Is the Perpendicular of the Horn-Work, 


from the end of which are drawn the Faces. 


I K, Is the Breadth of the Moat belonging to 


the Body of the Place. 


23, Is the Perpendicular of the Body of the Place, | 


L. M, Is the Face of the Horn-work. 


NO, The Complement of the Line of Defence 


; fo the Body of the Place. 


r 99 The Face of the Body of the Place. | 
RS, Te PTY of Wa Horn-work. . 


"TY. The 


| Bac 
. 
the 


wy. 
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the Capital to the Horn-Work.. © 
WX, Are the Wings of the Horn- Work. 


YE OR 
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. - C HA P. XVI. 5 
How to fortifie an Irregular Place already built. 


12 avoid much Labour, you muſt fortifie the 3 
parts of an Old Fortification, and finiſh D 
them, in the ſame manner as they were begun z _ 
unleſs they are gone utterly to decay ; and then 
you may make what alterations you, pleaſe. To 5 
the end therefore, that Money may be laid out to 
good purpoſe, when the Flanks are repaired, they 
muſt allow an Overture of 100 degrees. If the 
Faces aretolerable, let them alone as they are, to 
avoid the vaſt expence in making ethers. Whence 
it comes ta paſs, that there is no ancient place 
which is fortifi'd after the French manner, be- 
cauſe the Engineers have been always forc'd to la- 
bour upon Dutch Fortifications. As for the Ram- 
part and Parapet, they ws ber better fortifi'd 
whatever Face they have. But 40 come to the 
Thing it ſelf, let us obſerve the following Rules. 


I. The exterior Side, the Length of which is 
from 60 to 80 Fathoms, requires a Demi-Gorge 
10 to 15 fathoms, and a Flank of 15 fa- 
noms. DEV IT. 3 


II. If the exterior Side takes up from 80 to 140 
fathoms, it is to be divided into 5 equal parts; of wm 
which one is retained for the Demi-gorge. The — * 
| e _ Flank | 


Flank changes according to the variety of the? 
Sides. For Example, if the exterior Side i is of 80 
tathoms, the Flank wal n 


(907 _ 
100 2 anions, ” 
>. „ 
110 I. 

If of 155 >the Flank oe 2. 
2 Hl i > 123. | 
120 27 N 

135 


K 1430 the Flank of 25 Tatbome Z Feet 


This being well underſtood, it wal not be dif. 
ficult to reduce it into Practice. Suppoſe the Pen- 
tagon following, of which the Side A B is 130 Fa- 
thoms, BC, 124, CD 130, DE 113 Fathoms 
3 Feet, EA wi F athoms, and chat you deſi ien 
to Fortifie it. | 
1. Allow: the fifth part of each exterior Side 
for the Demi-gorges, as A F, BG, ET, CK, DI, 
DM, EN, EO, and 1 
2. Raiſe upon F G, HI, K L, MN, OP, Pe 
diculars for the Flanks, in caſe you cannot a Toh 
them an Overture of 100 degrees; the Length 
ot which muſt be proportionable to the Length 
of the Sides. For Example: The Flanks F G 
| thall have 24 Fathoms, HI 22, KL 24, MN 
. 20, EA 25 Fathoms and 3 Feet. 


hav e the Faces at the ſame time. 
4. The Baſe of the Rampart takes up 11 Fa- 


the 
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3. In drawing the Line of Defence, you will 


| Moms. That of the Parapet 3. The Breadth of 


the? Book 1 V. 4 Treatiſe + Fortiication. 181 | 
0 NN the Moat 20 Fathoms, The Covert way, and 


the Glacis, are made as 18 uſtal, . See the Plate 

V. Fig. 4. TOS ** 

Obferoxtidn. „ : | 

The Flank is left after the Ri ; 

that is to ſay, without either Orillon, or hollow 
Tower, to av oid overmuch Expence. . 


III. If the exterior i de be from 1 $0, to 170 oft. 
thoms, the Flanks are allowed the following 


TE be 145, allow theFlank 25 fathoms 3 feet, C 
If 150, to the Flank 26 fathoms. 
If 155, to the Flank 26 fathoms 3 feet. 
tu 160, to the Flank 27 fathom. 


IV. The exterior Side fi urpaſſing che Length of 
160 fathoms, to 280, is lock d upon then as if it 
had two ſides; that i is to ſay, that beſides the 
Baſtions which are placed upon the Angles there 
ſhould be a Platform in the middle; as you fee in 
Fig. 4 1, where the Side AB is 200 fathoms, and 
* Conſtruction of it thus; 

wide the Side A B into two equal parts; 

«A K 
2. Divide either the Diſtance AC, Or the other 
CB into five equal parts, to give one 0 * em 
to the Demi-gorge; as, AD, EB, CF, C 

3. Raiſe upon DG, FF, the Flanke c an 
Overture of 100 deg. the Length of which ſhall 
be the Demi-gorge. 5 

4- From the Point C, draw the Capital, which 


Fa- takes up the Length of the entire * AS, 
thot CH. Wo 


. ” 1 3 1 _ 


> 


— 


Ec 


* 2 F Treatiſe # F OS" TY SED] 


5. Join the Extremities of the. Flanks, and 55 
the Point H, together, by a right Line „ to the! 


gain the F aces. "a the — W, . iS 41. 3 11 


Theſe 1 . yk are 1 148 el . 
fended; for the Flanks of the neighbouring Ba 5 
ſtions play backwards upon their Faces; beſides 
that, almoſt all the Curtin ſerves them inſtead 


of a ſecond F oks of and very Eh e r 


Defence. 


5 101 A 


V. The Exile Side yt rpg 280 nn 
two flat Baſtions are placed there; holding this 
for a Maxim ny the e Side ought 0 8 
140 fathoms. a3 


4 2 0 . . 
Sx 8 
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"Y you find þy chance an Acute Angle with the | 
Circuit of a Place which is to be fortified, W © 

ſince it is impoſſible to repair this defect; 

cauſe you arè obliged to a uſe of che old 

Kamparts; you are only tupon this Angle 

a Tenail Baſtion ; which is wt erected. 

I. Having made the Flanks, draw the Faces 

as the Line of Defence requires; but in regard 

they would be exceſſive long, and would form too 

acute, a Point that is corrected by putting 40 


fathoms from the. top * the Flank above the 
Face; as, A B, C D. 
2. Joi 


—_ * 
* 


# 


A. to Hie 5 Ly 
Book V. 1 Treatiſe of Fdrtification. 18g 
. er BD together by a right Line, and 
then divide that Line into two equal Parts, B E, 
ED; and from the middle of the ſame Line, let 
fall a Perpendicular, which has for its Length the 
third part of the ſame Line; as, EF. © 
3. Draw the Points B D, in the Point F, by 
"right Lines, and your Baſtion is made. Oft- 
times they ered little Ravelins before theſe {forts 
of Baſtions: But to ſay the Truth, this Work is 
not worth any thing; nor is it ever to be made 
uſe of, but upon neceſſity. But you fhall incet* 
with it in ſome Phacez; as, at Geneva, and 
Charlemont. This ſmall Ravelin muſt not be ſe- 
parated from the Baſtion, but by u fmall Moat 
of five or fix fathoms. Moreover, there is no 
neceſſity for its having Ramparts, but only a 
good Parapet Cannon proof. There are Rvetal 
other Ways of fortifying an acute Angle; but 
which are of no more value than this: There- 
fore we muſt endeavour to avoid them ; for not- 
withſtanding all the care a Man can take to for- 
tifie this Angle, it will be very defective. - See 
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the Plate W. Fig. 4.2. 
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% Q.H A P.. N 20, 
Hos to fortifie a Re- entriug Angle, 
| J Here are few irregular Places, of which the 


* 


old Encloſure does not forma re- entring An- 
gle z which is almoſt always ſecure, as being 


ſeen from ſeveral parts. But uſually it is ac- 


campanied with one defect, that it almoſt al- 
M8 N 4 . 


5 


184 A Treatiſe of Fortification. Book IV. Bc 
always forms the two ſaliant Angles which are i © 
nert it, too acute. Tis true, that if theſe fali. 
ant Angles were not too acute, — Firing- place 
would be very great, from a Work made upon 
the Re- entring Angle, to defend the Baſtions that 
are in ſight of it; nor is it always à Fault to 
have theſe re-entring Angles, which are thus 
Ss 5-5 BEL ie, 
If the Angle be not very far ſunk in, and ve- 
ry obtuſe, as A, it is thus to be fortified. 
I. Place on each Side of the Angle great Demi. 
Gorges, in caſe the Sides will permit it, and 
raiſe perpendicular Flanks, as large as you 
2. Join their Extremities together, by 2 
right Line; which you ſhall divide in two equal 
parts; and from the middle raife a Perpen- 
2 > containing the Moiety of the ſaid 
3. Draw the Extremities of the Flanks to- 
ward the Capital Line -of that Perpendicular, 
and your re-entring Angle will be fortified. See 
Plate X. Fig. 43. 3 | 3 He 5 
If the re- entring Angle be ſomewhat obtuſe, 
or ſtreight, in this Caſe, having taken good 
Demi-Gorges from every ſide of the Angle, the 
Flanks are there to be rais d; the meeting of 
which, forms the Saliant Angle B; which is ca- 
* to defend the neighbouring Baſtions. See 
late 10. Fig. 44. „„ e 
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are 


CH A p. XIX. N 
Df the Artillery. 


Hates given ſome account of Irregular For- 
tification, reſerving to our ſelves another 
time to ſpeak more of it; we ſhall only obſerve 
what fort of Artillery they have in France. 
There is 1. The Cannon, which is call'd the 
Battering Piece. 2. The Culverin. 3. The Fal- 
con. 4. The Saker. 5. The Petard. 6. The 
Small Petard. The Battering Piece is 10 Feet 
long, The Bullet about fix Inches Diameter, and 
weighs 33 pounds, requiring two pounds of Pow, 
der at leaſt, to charge it; and it carries directly 
forward 360 Fathoms. At the diſtance of 100 Fa- 
thoms, it pierces two Fathoms of clos'd Earth. If 
i be not well ſetled, it pierces two fathoms and a 
s to- half; and if the Earth be poor, and hungry, it 
ular, pierces four fathoms. You may diſcharge it eighty 
See I times in a day. The Dutch Cannon flings a 
** - Il Bullet of 48 pounds, 400 feet diſtance, and 
tuſe, pierces a Rampart of good and well clos'd Earth 
good 20 feet deep. A halt Piece of Battery carries a 
the bullet of 24 pounds, at 300 feet diſtance, and 
g of enters twelve feet of good Earth. The Falcon 
s ca- carries a twelve Pounder 200 feet off, and enters 
See 7 feet into a good Parapet. . | 
: A Small Petard cannot break a double Gate 
vel rs 8 7 
A Great Petard, fir d to a weak Gate, uſually 
a p. makes no more than a Hole; and the greateſt 
Execution it can produce, is to break the fora 


* 


?!˖ There 


10 
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There is nothing can ſtop the Execution of 
Mines, as they make them at preſent ; never. 
theleſs there muſt be a Proportion between the 
Petards, the Mines, Cc. and the Powder. 

- _ Laſtly, A Muſquet carries 120 Fathoms, and 


2 


3 if doub e charged I 30, though it will kill 4 Man 9 


above 300 Paces. Diſcharg d very near it will 
Pierce two Flanks two Fingers thick: but di 
| charg'd at 50 Paces, 1t enters according to the 


ſubſtance of the Body it meets with. We ſhall 
 anfiſt no longer on theſe things at this time; in- 
tending to ſpeak more amply of them in another | 
Treatiſe, where we ſhall ſhew- the- manner how] 
attack a Place. i 
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s 


0 R. THE. 


raten g and Encam- 


tail, a Double Battail, 


Ping of Soldiers. 


of Embatteli ing of Soldiers. 


Attails are conſidered either in r 
the Number of Men, or in reſpect 
form of the Ground; In reſpect of the 
Number of Men it is either à Square Bat- 
a Battaii of the Grand 


& of 
qe the 


Front, or a Battiil of any Proportion, of the Num- 
der in Rank, to the Number in File. 
of the form 'of the Ground, the Battal is * 


a Geometrical Square of Gound, or a long 
of Green. 


In reſp ect 


Sguare 


For the Diſtance | or Order of Sol- 


diers Martialled in array,'tis Diſtinguiſhed either 


into 


= open Order, which 18 when the Centers of 
their 


aces are 7 Foot diſtant in Rank and File, 
or cloſe Order, which is when the Centers of their 
places are 1 foot! Diſtant both in Rank and F ile, 

or elſe 3 foot 5 ; in Rank, and 7 foot 1 in F . 


by 


pF 
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„ P R O P. I. TS 
To Order any Number of Soldiers into a Square 
wb > Battail. * SE. 


Suppoſe it were required to Martial into a Square 
Battail 16129 Men; to do this Extract the 
Square Root of 16129 it gives 127, which is the 
Number of Men you muſt place both in Rank 


o 

n Aaos 33f:* 1+ 
To Order any Number of Soldiers, into a Dow 
*** *ble Battal. 


Admit 16928 Soldiers were to be Martialled 
in a Double Battail, Extract the Sqnare Root of 
| half the Number of Men, that is of 8464 it.gives 

92, and therefore, I ſay, that 92 Men mutt be 
placed in File, and 184 in Rank, which Orders 
ſuch a Number of Men in Double Battail.. Y 


To Order any Number of Soldiers, into a Bat- 
tail of the Grand Front. 


Admit 16900 Soldiers were to be Martialled 
in 2 Battail of the Grand Front; that is, Qua- 
druple ; or fo that the Rank may be four times the 
File. Extract the Square Root of ; the Number of 
Men, that is of 4225, the Square Root of which 
1s 65 the Number that muſt de placed in file, and 
four times 65 which is 260, is the Number to be 
placed in rank, to form a Battail of the Grand 
Front. 5 % - WY, 


2 2 Sf NY On 22, > 


_ PR o r. L ; 
1% Number of Men with their Diſtance in 
Te Rank and File being Propounded, to Order then 

| into a Square Battail of Ground. : 


are Admit 2500 Soldiers were to be Martialled in 
the W z Square Battail of Ground, in ſuch ſort that 
the their Diſtance in File ſhould be 7 Foot, and in 
Rank 3 foot, tis required to know how many 
Men muſt be placed in Rank, and how many in 
File; To draw up 2500 into a Square Battail of 
the Ground, ſay, as7 to 3 ſo is 2500 to 1071, c. 
whoſe Square Root is 32 the Number of Men to 
be placed in File; Now to find how many Men 
xe to be placed in Rank, Divide 2500 by 32 the 
Quotient 18 78, which are the Number of Men to 
be placed in Rank, and 4 Men over and above 
to be diſpoſed of. . 


N „n O. 
Any Number of Soldiers propounded , to Ordo 


them in Rank ond File, according to the reaſon of 
Bat. am two Numbers given. ; 


| Suppoſe 6400 Soldiers are to be Martialled into 
Array, in ſuch Order that the Number of Men 
placed in File, ſhall bear fach Proportion of 


6400 to 11885, c. whoſe Square Root is 109 
of wh Divide 6400 it produces 58, Ec. the 
L 


unber of Men to be placed in File, and 78 
Men to be employed elſewhere, 07 


Men in Rank, as 7 to 13, ſay, as 7 to 13, ſo is | 
Prope, the Number of Men to be placed in Rank ; . ' 


190 Of Ablitary Ordeve. 5 
Of Quartering and E ncampiug of $oldters. 
Ain Quarterin and Encamping of Soldiers: It 


zs requiſite the Svarter-Maſter- General, and all o- 


ther under Quarter-Maſters ſhould: be ſkill'd in 


foot Meaſure, that fo they may the better lay 129 


out their Quarters as directed. | 
„The common allowance for the depth of 
ground, that a Regiment of. Horſe or Foot will 
take up; is proportioned after this manner. The 
wideneſs muſt be anſwerable to the Number of 
Men, ſuppoſe 200 foot in Length be allowed for 
the Hutts tor the common Soldiers, and 1IooO foot 
for the Commanders and Suttlers Tents before 
them, each Hutt 1s 8 foot Square, and holds two 
Soldiers, the diſtance betwixt each Hutt is two 
foot, and therefore in the 200 foot may ſtand 20 
Hutts, the walk betwixt each row of Hutts may 
be 8 foot, that is Hutt and Space left- will be 16 
foot one way and 1o the other way , fo that 
200 foot in length and 16 foot in Breadth 
br 3200 Square foot will ſerve 40 Men, and 
for the 100 foot more for the Officers there 
will be 16co foot; in all 4800 Square feet, 
now for 1000, there Men muſt be 25 rows of 
Hutts, ſo that a Regiment of foot containin 
Loco Men (beſides Officers and Suttlers) wi 
take up 80000 Square feet, and the Officers and 
Suttlers 40000 Square feet more, that is, the 
| whole Regiment, Including Officers and Suttlers, 
will take up. 120000 Square feet, which 18 2 
Acres 3 Roods: But becauſe of Ways, there may 
he allowed 3 Acres of Ground for every Regi- 
ent which may by 350 foot deep and 370 io 
” ts | Sn ES 2 wide, 


- 
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wide, Or near 360 foot ſquare. Now if 1000 | 
Men, Officers, Suttlers, Highways, and all take 
up a Square of 360 foot how many feet ſhall the 
It ide of a Square be wherein 10000 Men with their 
Officers and Suttlers may be Encamped ? Say 
35 IOO to 10000 ſo is the Square of 360, v. 
' 129600 to 1296900, the Square-root of which is 
1138 foot, which Square contains very near 30 
Acres.of Ground, _ e 
For the Quartering of Horſe, you muſt keep 
the ſame depth of 300 feet, as you did for the 
foot, and take 200 foot for the Hutts, the Hutt 
for one Horſe muft be 4 foot wide and 10 foot 
deep, fo that 12 Horſes may ſtand together in a 
Hutt 48 foot long and 10 foot deep, over and a- 
bove there muſt be 6 foot left for a Street, ſo the 
whole depth is 16 foot, the Hutts for the 
Troops will be 6 for 12 Troops, now conceive a 
Regiment to confiſt of 8 Troops 50 to a Troop, 
it will take up, leaving 20 foot, Streets. and 
Croſs-ways got near as much ground as a Regi- 
ment of foot, Ways and all muſt be allow x > 
Acres, that is, near 360 feet Square, fo that xo. 
Regiments of Horſe will take up 30 Acres of , 
Ground ; Moreover it will be needfa}, and you 
may very well allow as much ground as both 
Horſe and Foot will take, for the Train of Ar- 
tillery, Victuallers, and Parade Places. From 
theſe Conſiderations the Young Beginners , nay 
ven the practiſed Soldiers may receive help, and 
wt be enabled to Encamp an Army if re- 
Wired. pf ei 


„ Of Military Orders.” 


Of Gunnery. 


The Names of the Chiefeſt Members of « 


Piece of Ordnance. ' 


CANNON is a long round Body either 


of Braſs or Iron, formed and made hol- 
low by Art and LE bags its uſe is to offend 
afar off, with a Ball of Iron, Stone or any Ar- 
tificial ſubſtance, charged with Gun- powder in 


its Cilindrick Cavity, which being fill'd in an 


Inſtant 18 its Effect. This Machine was 
Invented by an Exgliſb-Man, and firſt put in 


practice by the Venetians againſt the Genoneſes at 


Chiezza, Anno 1376. l 
The Superficics of the Metal is the outſide 
round about the piece. 5 


The. Body is the ſubſtance of the whole Maſs 


or Metal. 


The Chaſe or Soul is the Cavity of the piece in 


which they put the Charge. | 7 
The Muzzel is the Extremity of the Chaſe, 
at which you Load and Unload the piece. 
The Calibre is the Diameter of the Muzzel or 
Mouth, as AB. „ . 


The Tonch-bole is that little vent, which paſſeth 


from the Convex Superficies, to the Cavity of 
the piece; tis made to give fire to the powder 


within, as C; that which Encloſeth the Extremity 


of the Chaſe, about the Touch-hole, is the Breech 
— «x FO. | 


The 


"= 


Coyle as D. "ee | ORE 
| The Trumions are pieces of Mettal fixed unto 
the Exterior Superficies of the Gun, and are 
thoſe on which it moves in the Carriage as E E. 
 Maniglions or Dolphins are two handles which 
of late are fixed upon the Back of the piece near 
upon the Center of Gravity thereof. Their uſe is 
er to mount and diſmount the piece. | 
1 The Body of. the Piece is that which is compre- 
ad MN tended betu/ ixt the Center of the Trunnions and 
\r- the Caſcabel, „ CREE = 
in The Vacant Cylinder is comprehended betwixt 
an 8 Center of the Trunnions and the Muzzel as 
4 rnd | 5 . SEL. 
in The Free or Mazzel Ring is that thick Cor- 
at ne which encompaſſeth the Convex Superficies 
of the piece as I; the Baſe Ring is KLG; the 
ide Reinforced Ring is MM; the Tumion Rim 18 
ts NN; and the Corniſh Ring is O O. Tt art 
a6 The line of the Cylinder, is a line imagined to 
I be drawn along the Chaſe, parallel to the mid- 
in I dle of the Chaſe as x 4. 
. The ine of Mettal is a line touching the top of 
aſe the Cornice of the Baſe and Muzzel Rings, ſuch 
Is che line K E if it were dran. 
| or The Diſpart Line of the piece is the difference 
betwixt the Semidiameter of the Muzzel ; and 
ſeth I baſe Ring as the line IH. 5 
7 of. The Vent of the Piece is the difference betwirt 
der the Diameter of the ſhot and mouth of the piece. 
The Chamber or charged Cylinder is that part of 
the Chaſe toward the touch-hole equally large, nor 
narrower in one place than in another, being 
that which contain the * and Ball. 5 


The Caſcabel is the pammel at the Breech or 


\ 
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A _Mortar-Piece is a ſhort piece, with which 
they ſhoot Bombs, Granado-ſhells, Stone-Balls, xc. 
not by a right line, or one nearly parallel to the 
Horizon ; but by a Curve from on high, fo that 
it may fall where tis deſired, now this Mortar 
— xg in all reſpects as you ſee in Fig. 93, 
Plate 4. 2 : 
Where A ſignifies the Carriage, B the Mortar, 
C the Courſe the ſhot flies, and D the place on 

which it falls. 5 2 : 

Bombs are great hollow Balls of Iron or Braki 
in Which are put fine ſifted Gun Powder, whit 
by a Fuſe, they proportion to them due Fire, that 
-4 they may break as ſoon as they fall among 
the Enemy. Theſe To are {mall Trunks df 

Wood, In, or Iron, filled with a Compoſition 
prepared for that purpoſe. ks 
+ Granados 'are of the ſame form with "Bomb, 
only ſmaller, and many times are caſt by hand, 

being made of Iron, Braſs, Glaſs, or Earth. 


- 
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A4 Table of the Dimenſions of the 


—— ——— 


&c. | | | : MOM 
) the Common Exgliſh Ordnance... 
that BL 1 
N . e. 1 
fo 8 . 5 E 1 { 
: 93 Names of Pieces. Diam. Len. Pod. Bul, Greater Conip. Comp. 
Bere. cha. [Requi. Di. Rando. Force. | Time. 
5 | D ch, (Fee, | Pound. Inch; Miles, 
A Rabbinet. {1.75 3 0-333 14759 38 20589 
A Falconet. 2. 4 P. 580 2.104.398 61114898 
A Falcon. 2.75 | 6 [1.546 2.6 4:797] 166] 5986 
| A Minion. 3. 8 [2.612 243 5.864 2381 5097 
A Saker. 68s | 9 [4-000 3315-654] 371] 3152 
A Demi-Culyerin.j4.5 10 [7.347 4.304.886 733 1379 
A Culverin. "a I1 (9.977 714.837 looo] 1000{ 
A Demi-Cannon. 6. 11 14.3675. 804.03 101577] $28 
A Whole Cannon. 5 12 21.333 6.73. 76912422] 322 
A Cannon Royal. 8. 12 27.864. * 3382} 202 


and comparative forces and tumes. 
thus; The firft Column next the left Hand gives 


cimal 


In the preceding Table is ſet down the Names, 
Diameters of Bores; and lengths of the Chaſes of 
ſeveral pieces of our Engl:þ Ordnance, with their 
requiſites of Powder and Ball, greateſt Randoms, 


Its uſe is 


the Name of each Piece, the ſecond Column gives 
the Diameters of their Bores in Inches and De- 
parts of an Inch, the third ſhows the length 
of their Chaſes in feet and Decimal parts of a foot, 


the fourth the Requiſite of Powder to each piece 


in pounds and Decim 


al parts of 


Q 2 


_ 


a pound, the fifth 
: has 
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has the Diameter of each Ball or Bullet in Inches 
and tenths ſu poking 4 pounds to be the requiſie 
Random of the Saker, the ſixth contains their greateſt Ran- 
3 _ ze doms in Miles and Decimal parts of a Mile, ſup- 

'of Eleva- Poſing the greateſt Random of the Saker to be 5, 
tim, and 654 Miles as found by Experiment, the ſeventh 
| Range the contains their comparative forces one to another, 
Aſfance hen taken in like places, in the eighth is the 


5 * is comparative times of the ranges of their ſhot on 
c gual Elevations, that is thus: Suppoſe a Falconet 


and Demi-Culverin be Elevated to the ſame de- 

gree, then the force of the Falconet to that of the 

Demi-Culverin, is as. 61 to 733, and their times 
of continuance in the Air is as 14898 to 1379. 


Jo know the Diferent Fortifications of a Piece of 
1 Ordnance. | \£ 


In Fortifying any Piece of Ordnance there are 
three Degrees obſerved, viz. Baſtard, Legitimate, 
and double Fortiß d. N 
Baſtard are ſuch as are the leaſt Fortified of all. 
Lu gitimate are ſuch as are ordinarily fortified, 
that is, more than the Baſtard. > 
Double Fortified Pieces are ſuch as are fortified 
above either of the former, and are termed Ex- 
RY, ooh rh 
The Fortificatiqn of any Piece of Ordnance, is 
accounted by the Proportion of the.thickneſs of 
the Mettal at the Tonch-hole, Trumions and the 
Auxxel, compared to the Diameter of the Bore. 
Ihe Baſtard Cannon have 2 at their Touch-hole 
22 at their Trunnions, and $ at their Muzzel of 
the Diameter of the Bore, in thickneſs of Mettal. 


Legitimat 


L 


The 4 f Gab. „ 19 4 
Legitimate Pieces, or ordinary fortified Can- 


nons, have at the Tauch- hole, at the Trunnions 
and } at the Muzzel. 


The Double Fortified Cannon have one Diame- . 


ter of the Bore in thickneſs of Mettal at the Touch- 
hole, 45 at the Trunnions, and x} at their Muz- 


zel. Now all Double Fortified Culverins, Ec. 


are I iat the Touch-hole, 33 at the Trunnions, and 
z at the Muzzel , and the ordinary Fortified 
Culverins , are Fortified every way as double 
Fortified C annons, and leſſened Culverins as or- 
dinary Cannons 1 in all reſpects. 


To chow, bow much Rad is fit fs We oil * 
Service for any Piece of Ordnance, 


For Canons take 3 of the Weight of their Iron 
Bullet, of good 2 5 Powder for proof, and for 
ſervice 3 : the Weight of the Iron Bullet is ſuffici- 
ent , eſpecially 2 Iron Ordnance, which will 
not endure ſo much Powder as Braſs ones will re- 
ceive for; in Weight, for Culverins allow the 
whole Weight of the ſhot for proof and; for 
ſervice. For Sakers and Falcons take; of the 
Weight of the ſhot, and for. leſſer Pieces the 
whole Weight may be uſed in ſervice, until 
they grow = but then there muſt be ſome abate - 
ment made at Diſcretion, and take 4 of the | 
Weight of their Bullets for proof. mY 


To know what ! 7s fit to be uſed i in any Pie of 


_ Ordnance. 


| The Bullet muſt be Ginowtiie leſs than” the: - 
Bore 1 the Gun , that fo it may have Vent in 


O03 — 


* * f 
. 
* 1 * 
A 
2 
* 


the Diſcharge, ſome Authors affirm 5 of an Inch 
leſs. than the Bore will ſerve all Ordnance, but 
this Vent is too much for a Falconet, &c. and too 
little for a Cannon, therefore they arenot to be 
approved ; the beſt is Mr. Phillips his Proportion 
which is to Divide the Bore of the Gun into 20 
equal parts, and let the Diameter be 28 thereof, 
according to which Proportion the preceding Ta- 
ble is Calculated. 3%. 

By knowing the Proportion of Metals one to 
another, and by knowing the Weight of any 
Ball, to know * any other ſhall Weigh. 4 
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' The Common received Proportions for Metals are 


Lead is to Iron, as 2 to 3 
Lead is to Braſs, as 24 to 19 
Lead is to Stone, as 4 to 

Iron is to Lead, as 3 to 2 
Iron is to Braſs, as 16 to 18 
Iron is to Stone, as 3 to 8 


The more exact Proportion betwixt Metals are 

thus known; admit a Cube or Ball of Gold Weigh 
100 Ib. a Cube of any of thoſe Metals enſuing 
of the ſame bigneſs will bear ſuch Proportion, to 
the faid Cube of Gold, as the following Table 


Expreſſes. 


N b. a3 Ib. pts. 
Gold tos. oof Jn 43% 'i0- 


' Quickſilver 71. 43 | Tim, 38. 95 

50. 52 Stone © I5. 80 
Silver 54. 39 | Water 05, 68 
1 


The Ss of r 


By the help of this Table, having the wei ht | 
of a Ball of any Metal, with its Diameter: — 
boſed, tis eaſy to find the weight of any other 
Il, either of the ſame or different Metal, _ 
whoſe Diameter is given, and Contra. 
In order to this, we ſhall take Dr. Wybard's : 
Opinion in his TaFometria, that a Bullet of caſt 
Iron whoſe Diameter is 4. Inches weighs 9 lb. | 
oerd uporze' weight, this being granted, ſuppoſe _ 
„the Diameter of an Iron Ball be 6 Inches, what 
to W muſt it weigh? 
a For Determining t. this Queſtion, and others of 
the like nature, this is the Rule: As the Cube of 
dhe firſt Diameter to the Cube of the ſecond, ſo 
Te is 1 weight of the firſt to the weight of the ſe · 
con 


*** 
* \ 4 "AY" "TY . 
v * 3 * * E * FA] 
* * a 
* f N 
* 
1 
* - 
* * 
10 by 
„ 1 
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Now the Cube of 4 is 64, and the Cube of 6 is 5 


216 therefore I ſay, 
As 64 to 216 ſo is 9 to 30 # or z0 lb. 6 Oo. 
If the weight of a Braſs Bullet had been re- 
quired whoſe Diameter is 6 Inches, firſt Calculate 
its weight as if it were Iron, and then by the pre- 
ceding Table ſay, as 42 Ib. 100z. to 47 lbb. 37 _ 
| ſo is 30 Ib. 60z. to 34 Ib. 2 0z. near, which i 
the true weight of it were the Ball Braſs rang had 


> 61 nches Diameter. 
Py | How to Tertiate, Quadrate, and diſpar t a Ee ece of 
le Ordnance. 5 


Fi 2, To Tertiate a Piece is to find nets it 
hath-its due thickneſs at the Trunnions, Touch- 
hole and Neck, if the Trunnions, and the Neck 5 
are in its ts due order, and the E freight. * 


594 | Serondh, 


—— r . — 
» 


If 200 We Art of Gunnery, 
- Secondly, To Quadrate a Piece Mounted, is to 
ee whether it be directly placed, and . 
ing in the Convex Superficies of the Bal and 
over the Soul of the Piece, which may be found 
an Inſtrument whoſe uſe is ſ0 Vulgarly known 


Dirdh, To Diſpurt a Piece, is to fix or Ele 
vate on the Convex point of the Muzzel-Ring, 


ther Croſs- ways or by rebaunc 


Poized in the Carriage, which is known 
Muzzel-Ring, the point which is Perpendicular 
by the Gunners Inſtrument , called a Level. 
that it needeth not my Explanation. 


* 8 


a mark as far Diſtant from the Cylinder, or Soul 
of the Piece as is the point of the Baſe-Ring to 
the end, that the Viſual ray which paſſeth by 
theſe marks, may be parallel to the Chaſe, Soul, 
or Cylinder of the Piece; now the Diſpart, i. e. the 
difference of the Semi-diameters of the Corniſhes 
may be taken, by a pair of Calliper Compaſſes 
which found, place on the top of theCorniſh-Ring, oO. 


near the Muzzel, over the middle of the Inferior {.: 
— 7. od 
Some General Rules to be obſerved in ſhooting in long 
RC :* (Goa Matos, on 
m⸗ 


Fuß, That a ſhot at right Angles ſtrikes more 


Violent and Furiouſly than at Oblique Angles, WW M 
therefore Gunners uſe when they are to Batter an 
don a Tower, Wall or Earth- work, to ſhoot point 
blankat the Object, Tire by Tire, by Diſcharg - w 
ing all the Pieces in Battery againſt the ſelf ſame 
( 


Object in the ſame Infant, holding it for a 
im, that ten Cannons Diſcharg'd together 


do far more Execution than Diſchar ed one after 


another; now at Oblique n e t ey _ 5 
8˙ decon # 97 


# 
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_ Secondly, That the ſpeedieſt way to make a 


Breach in the Wall, Oc. is by ſhooting at the 


Object from two Batteries, which ruins far more 
ſpeedily than by ſtriking the Object, with one 


Battery, at right Angles, although that one Bat- 
ter) 


hath as many Cannon as the other two hath. . 
Thirdly, That if you were to Batter a Flank, - 
covered with an Orilln, (which becauſe you can» 
not poſſibly Batter it right forward) you muſt 
therefore of neceſſity Batter it Obliquely, by 
way of rebounding thus: Chuſe a fit place in the 
Curtain to be your Object, on which you may 


play with your Battery Obliquely, ſo that by a 
Re 


und the ſhot may leap into the Flanks, hold- ' 


ing it for a Maxim, in this 2 That the 
Angles of Incidence and Reflection are Equal. 


ourthly , In Mortars before you make a ſhot 
at any place you find the Diſtance thereof from 
your Mortar. . . 
Fiſtbh, That the Bombs, or other Bodies that 
are to be ſhot be of equal weight, otherwiſe the 
ſhots will vary. _ + 2 nl 
S:xbtly,That the Carriage in Breadth be always 
ona Level, and without any Deſcent, that ſo it 
may not leap in Diſcharging © ©  _ 
eventhly , That the Powder with which the 
Mortar is Loaded be always of the ſame force 
and weight. _ 3 5 
E:ghthly, That the Charge of the Mortar, as 
well in Powder as in Wadding , be always 
Rammed in with Blows equally heavy, and of 
Equal Number, 


— Nitbh, 
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Wood or Tompions, or elſe of Okam, for the 
- ſtrongeſt drives it fartheſt. Ma 
Tentbly, That the Fuſes be newly made, in thoſe 


. Days that they are to be uſed, and that they be 
made of a Compoſition proportionable to the 


% * 


Range that the ſhoot ſhall make in the Air fo that 
the Bomb may break in the very moment of its 
fall, which Compoſition muſt be ſuch, that tho' 
it fall in the Water, yet not to Extinguiſh, but 
the Bomb there to break. Now before we proceed 
any farther, I think it neceſſary, to ſhew how to 
Compoſe your Ingredients for your Fuſe. 


| To make Fuſes for Bombs, &c. 


The Compoſitionfor Bombs muſt be of a flow 


motion that ſo time enough may be given to 
throw either Bombs, Granadoes , Fire-Balls, 
Thundering-Barrels, Oc. They are Compoun- 
ded of theſe Ingredients thus: Tale a Pound of 
Gun-Powder, 14 of Sulphur, 44 of Salt-Peter, well 
beaten, dry, and ſifted ſeparately, then mix it 
and make up your Fuſe thereof, or take Powder 
of Benjamin, and Small-Coles , all-well beaten, 
and mixed together with ſome Oylof Peter, and 

Z 7.0 


Ninthhy, That the Wads be always either of 


ww 
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Per 


2 Nr xi TI" 


Of Shooting in General. 


S to the ſeueral Shootings in Artillery, Authors 
A have Differed much in their Opinions, but 
now they all Unanimouſly agree, that a Ball be- 
ing ſhot forth deſcribes in the «Air a Parabolick 
line, as has been proved by Gallilaus, Torricelhus, 
and of late by the Ingenious Captain Halley in 
a Diſcourſe of Gravity, publiſhed in Philoſ 
Tranſac. Numb. 179. In which Diſcourſe he Ma- 
thematically Demonſtrates , that the motion of 
dl Projects is in the Curve of Parabola. From the 
properties of which Curve, theſe uſeful things 
in Gunnery have been Deduced. 8 
Hrſt, That the Length of the Horizontal 
Ranges are one to another, as the Smes of the 
Double Angles of Elevation. © LY 

Secondly, That the Altitudes of ſhots are one to 
other as the verſed Sines of the Double Angles of 
Elevation. ä | 
Thirdly, The Times of Continuance of a ſhot in 


the Air, at different Elevations are one to ano- 


ther, as the ſmes of the Angles of Elevation. 

From theſe three Propoſitions all that is ne- 
ceflary in the practice of Gunnery may be known. 
As Firſt, Suppoſe I make a ſhot upon a given 
Elevation , and then Meaſure the length of the 
Range ſhot ; you may from that diſtance by the 
preceding Propoſition tell the length of theRanges 
hot, upon any: other Elevation, uſing the fame | 


o 
1 
F 4 * 
_ , * © | 


Force or Charge of Powder. 


\ 
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For Example, Suppoſe a ſhot with a Mortar Fay 
be made upon 15 1 Elevation, and mea- . 2 
ſuring the Range find it 300 yards, ;'tis required“ 

to know the utmolt range, or how far it will I o $3 


ſhoot at 45 Degrees. KO] 90 is 4 
As ſine 30 deg. ”—* S. 68m 
To fine 90 deg., | 10. 000000 

So is 300 yds. 8 12. 477121 

80 b00 yds. 2. 778151 


So that the greateſt Horizontal range ( of a 
Mortar that throws a Bomb upon 15 degrees Ele- 
vation 300 yards) is 600 yards. 


Alter the ſame manner aàre the ranges upon all "= 
_ * Elevations found. As ſuppoſe you would find Il ,,,; 
the Horizontal rangs upon 35 degrees Elevation. P. 
As . 3 2. 698970 l lor 
To ſine 70 Ge 973986 h 
OT. _ . - 2 aa - 
T 
To 565 yds. „„ 752137 


Again, Suppoſe I had a mind te find what 
Elevation of my piece is requiſite to hit a mark 
at 400 yards diſtance from me. Sc, 


— 


20 

AS 300 yds. . 2. 477121 
To fine 30 deg. . | 9. 698970 
o is 400 yds. 2. 602060 
8 11 
we | 5 1 . a — — —— 
To ſine 41, 48 9. 823909 


— ro ar em——_——_—_, 


The half of which is 20, 54, the L of Elevati- 
on for the piece to throw a Bomb 400 yards; a 
And thus, this one Property is ſufficient with- 
out a Table of Ranges, the Table of Ranges be- 
ing made by this Proportion. 8 

And here Note, That you may Work theſe 
Proportions, by the Lines of Artificial Numbers 
and Sines, which are put upon the common Gun- 
ters Scale AAA 
From this Propoſition it follows, that the — 
Horizontal range of any Project is at 45 degrees, 
and that the Horizontal Ranges above and be- 
low 45 degrees are equal. 2 
Secondly, The Altitudes of ſhots are one to ano- 
ther, as the verſed ſines of the Double-Angles of 


Elevation. 


And here Note, That the greateſt height that a 5 


Ball will aſcend to when ſhot Perpendicular up- 
right is; the greateſt range; and therefore know- 
ing the greateſt range of your Piece by the firſt 

Propoſition , which ſuppoſing 600 yards, and 
you would know how high the Ball would fly 
when the Piece is ſet to 40 degrees of Enn 8 


— 


4 
— \ 
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7 F 8 
Say, i 


As the verſed ſine of 180 (viz. twice th +54 
Rad.) is to the verſed ſine of 80 (viz. twice 40 the 
egrees) 1o is 3 the greateſt range, to the Alti. jon 
So that multiplying the verſed fine of 80 de. 
grees, which is 8263 by 300 yards half the grea:Þ .,4 
teſt range, and dividing the product by 20000 
the verſed fine of 180, the Quot. is near 124, 
yards, the Perpendicular height. The 
See the following Operation: 


* 


—: Po DE. © ROO. :: 1 To 
24000000 247189001124 Prope. 


range was given, and the Perpendicular height of 
. :any ſhot known, then to find the Angle o 
=: Elevation. . e 


© Bay, 1 
As 300 yards half the greateſt Horizontal 
range, to the verſed ſine of 180 degrees,viz.20000, 
o is the given Perpendicular height of a ſhot, 

ſuppoſe 124 yards to-8263 near the verſed ſine of 

80 degrees, half of which as. 40 degrees, the An- 
gle the Piece muſt be ſet to. Re 

- Thirdly, The Times of the Continyance of 4 

hot in the Air at different Elevation, are one to 
another as the ſines of the Angles of Elevation. 


„„ 


Now ſuppoſe I had made a ſhot upon 45 Deegr. 

of Elevation, and by a Watch which hath a hand 
tlie to ſhew ſeconds, I find that the ſhot continues in 

the Air 12 Seconds, tis requir'd to know , how 
long it will continue in the Air when ſhot'at 75 

degrees of Elevation: ; 8 


— EE Or X 
* 


9. 849 488 


As the ſine of 45 deg. 
$0 is the ſine of 75 de. 9. 984944 
| —_ 1-4 . Oh 11. 064125 . 


To 16 ſeconds © 7, + 58 1 


By this Rule Fuſes are adjuſted, [as to thei 
i time of Burning that they might break juſt at 


ut of: A in if at 54 degrees of Elevation a ſhotcon- 
e ol +: Ty.” a Te r 
- I tines in the Air 14 ſeconds, how many degrees 


* 


was the piece Elevated to, when the ſhot cofti- | 
nued 16 ſeconds in the Air? TY 


na 1 might have proceeled further in ſhowing 

ny how from feveral Data's to find the Requiſite © 

9 Powder, length of the Chaſe, Diameter of the Ball, 
- het, 


we; &c. But theſe not being ſo abſolutely neceffary, 
ug 3 to be acquired after this manner,) I 
An- have omitted them; and ſhall conclude this Tract 
of off with a very uſeful and eaſy Table, by whichmay 
etoll be found the Horizontal Random of any ſhot from 
neo fome given Elevation, as alſo the Elevation being 
„ given, to throw a ſhot to any place at Demand. 
as n that without the help of the Logarithmetical 
| Wables. e A 
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4 X able oo the Hip 2 7 
| : N | | 
11 | 3 Lene 
Ele. 0. 5 2. | I8 
7 14 21 
AH 771.545: ot 
2140 146] 153] 160 
13 ]| 209] 216] 223230 
[+ E228 285] 292| 299 
[5 [| 347] 354] 367 368 
416 423] 429| 436 
7 || 494] 491] 497 504 
8551 558] 565 571 | 
2825231638 
10684] 691] 697 704 
11747 7564 762769 
I2 | 813]. 820 826 833 
13 | 877| 883 | 889896 
14 239] 245] 95I| 957 
15 1000 1006 1012 [1018 
16 10601066 1072 1078 
17 1118 1724 1130[1136 
18 117611811187 1192 
19 1231 1237 | 1242[1248 | 
126. ng 54 | 48: | 42 | 


Tze Talle Contimned, 


"ey" 


Peg. 1 
ln | 


i 200 1285 74 1296 888 1307 1312 69 
— | 133813431349 13541359 1364 68 
4389 13547399 1404 14% 1414 6% 
3 | 1439 144414481453 1458 | 1463 |66 0 
24 | £486, 42 1495 I500, 1505 | I509 65 c 
It 5 21532[1537 [1541 | 1545|1550 | 1554 [64] 1 
26 1576] 1580 [1585] 589] 1593 | 1597 [63 
1638062 
1677 61} 
3 1696. 1700 [1703 1797, 171111714 60 
e 2732] 1736[1739| 17429 1746 | 1749 
1766 1769 [17721761779 | 1782,[58] 
1798 1801 1804.1 1807 74 1810 1831 571 
163 | | a827|:11830 | 1833 1836 1838 | 184.1,|56| 
285401857 |1860 | 1862 | 1865 | 185755 
5 | | 1879 | 1882 1884 1886 | 1889 | 1891 [54] — © 
19021904 1906 | 1908 | I91T | I913 15230 "of 
| 1923-|1924.11926| 1928|1930 193252. 4 
1941 11942 194419461947 | 1949 [531  ? 
39] | 2956 [1958.11959] 1961 | 1962 | 1963 15) © 
19701971 9721973 | 1974. | 1975 ba 


ae 5 | 22 | 18 24 | 30. 1 


161816221626 16304 1634, 


2658 1662 01666 | 1670| 1674 


11198101981 19821983 19841985 ff 
4219891990 [199019911992 1992 4 
419979961996 199519971997 4% 
144! 1999] 1999119951 1999] 2000 20 
ir 1 1 Taz 136 1 50 it 
EY A | * 


0, 
A * 


5 ha e 1 
Te Table Continued. 
3 N ü 3 . | 
. 36 | 42 | 48 | 54-1 60 
o | 42 491 56 625 
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212 The Art of Gunnory. 
| 3 The uſe of the preceding Table is thun. Exar 


The left hand page is the degr. of Elevati. I de ſc 
on, and the top are the Minutes to the 10 of a Me 
Degree, that is, to 6, 12, and 18. 
Suppoſe now a piece Elevated to 13 Degrees I nute 
18 Minutes, lays the Ball at 1837 paces Diſtance, I '*2c 
what 1s his greateſt Random ? 5 . - 
Seek in the Table for 13 Degrees, and under Pra- 
1 8 Minutes on the top is 896 the Tabular Di- m 
ance. „ 
| Therefore ſay as 896 to 2000 ſo 18 1837 to will 
4100 paces the greateſt Random of the ſaid 


- 


iece. ; 
The ſame would follow if the Elevation had 
been 76 Degrees 42 Minutes that being as much 2 
bove 45 Degrees as 13 Degrees 18 Minutes is yi: 
der, and may eaſily be found by looking on 


Secondly, the greateſt Horizontal Projectio 
a Piece . 41000. 4 * how muſt I Elevate 
my piece to throw a Ball 1837 paces? 
Say as 41000. 4 to 2000, ſo is 1737 to 89 
Near. This number 896 or neareſt being found 
dut in the preceding Table you have in the left 
hand Column 13 Degrees, and in the head of the 
Table over the number you have 18 Minutes, 
which is the true. Elevation of the Chaſe offi 
the piece to lay a Ball at the aforementioned} 
Horizontal Diſtance of 1837 paces, or if you 
look in the right hand Column and at the Bot- 
tom of the Table you will find 36 Degrees 42 
Minutes, the over Elevation to throw a piece 48 
| atoreſazd.  < 5 7 


I might 


— 4 
' 
: 
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I might have proceeded farther in giving more "2 
5 Examples, as alſo in relation to the reſiſtence of 


the Ar (by which all projects are diverted from 
ati. de ſcribing in the Air a true Parabola, and conſe- 4 
of a if quently that the greateſt Random is not made 1 1 
Jon 45 Degror of Elevation, but at ſome few Mi. 
rees nutes under, and ſo will cauſe ſome ſmall Diffe- 
nee. fl rence in the Horizontal Range. 5 
But conſidering in ordinary and common 
nder Practice ( eſpecially in Service) that with the 
Di. common Inſtruments we can ſcarce come to the . 
[certainty ofa Degree or two, the preceding Table 
7 to will be near enough, and ſerve very well for or- 
ſaid dinary Practice, although the allowance for the 
© Airs refiſtence be not conſidered therein. 


night 


Numbers and* Fractions. Originally Compoſed 


And thereto Added, I. A new Treatiſe of Deci- 


the Relation it has to Vulgar Fractions ; Alſo 
why Decimals are wrought as Whole Numbers, 


- with the manner of Calculation, and uſe there 


Purchaſing or Selling Eſtates, in Land or Houſes 
mited, and for Fming off Rent, Cc. III. The 


to his Highneſs the Duke of Glouceſter. By Ed- 


ward Hatton, Philomercat. Price 5 5. 
 mefteafie Method: By that Excellent Mathema- 


of Jeſus : now made Engliſh, in 8v0, Price 45. 


* 
+ © * 
I | 
® AC — 
„ * * * * 
17 b I 
wy * 22 * * 9 0 981 * 15 
. 4% = ? „* 


BOOKS Printed for W. Freeman. 

Here is newly Printed an Excellent Bock En- 
tituled, Arithmetick ; or, the Ground of 
Arts: Teaching that Science, both in Whole 


by Dr. Record, and others. And now Peruſed, 
Lorrected, new Methodized, much Improved, 


mals, with the Demonſtration of each Rule, and 


Ec. II. Tables of Simple and Compound 3 


in Reſolving all the moſt neceſſary Queſtions, 
concerning Intereſt and Diſcount of Money ; the 


in Preſent, or Revertion, in Fee os for time I. i) 


eaſieſt Method of Extracting the Square and Cube- | 
Roots of Numbers, whole or broken, and the uſe 
thereof in many material Inſtances. Dedicated 


The Elements of Euclid explain'd in a new, but 
tician, F. C. F. Milliet de Chales, of the Society 


$7 Fa: f Boks 


A Compleat Body of Ciyrungical, Opg ations, 
containing the whole Practice of Surgery, with | 
Sy ſervations _ Remarks: on each ait 


1 Roman n kliltory, e OT 731 
N- "The Compleat Surgeon : Or. the Whole Art-of 3 
of Surgery „ explain'd in a moſt lan 1] | 
Containing an exact Account fits 
5 and ſeveral Parts, viz. of the, Bo NE 
ed, Tumors, LUlcers, and Wounds, Simple an 
ed, I plicated, or thoſe by Gun bot; 28 alle Ko n 
Cl. Diſeaſes. the Scurv ee Luxations, angall 
md forts of Chirurgica e tp. Lo which is adl- 
Iſo ded. "1Chirurgical D 7795 ate chewing the Man- | ; 
ers, ner how to 8 al Tauch K ed 5 wh moſt > 1 3 "i 
eceſſary for a Surgeon, rticu che - 
ane Pmagca. WW HA EDEE 4 "- 
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e The Compleat Horjeman : Or, Perfect Farrier. 
OE In Two Parts. Part 1. Diſcovering the ſureſt 
: OE ®Marks of the Beauty, Goodneſs, Faults and Im- 
\ # s of Hor 88 the beſt Method of Breed- 
and Backing of Colts, Buying, Dieting, and 
erwiſe ordering of Horſes. The Art of Shoe- 
oe, with the ſeveral ſorts of Shoes , adapted to 
che various defects of Bad Feet, and the preſer- 
3 vation of Good. The Art of Riding and Mana- 
ing the Great Horſe, Ic. Part 2. Contains the 
x is and Cauſes of their Diſeaſes, with the true 
> Metbedof Curing them. Written in French by 
the, Sieur de Sollyſell, Querry to the preſent Kin 
155 5 Jof France, and one of the Royal Academ 
Puri. Abridg 'd from the Folio, done 15 
= 3 5 7 = 1 by Sir. WH, e. THuſtrated with 12 1 
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